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“The position of woman in any civilization is an index of the advancement of that civilization; the
position of woman is gauged best by the care given her at the birth of her child.”

., Postaveni zeny je ukazatelem vyspélosti jakékoli civilizace; nejlépe je dokumentovdano péci o Zenu a jeji dité
Vv pritbéhu porodu.

(Haggard HW, 1929)

Podékovani

Dékuji své zené Alené a synu Petrovi za Cas, o ktery jsem je ochudil pfipravou této
prace. D&kuji svym rodi¢tiim za podporu, at’ uz lidskou nebo odbornou, kterou mi vzdy
poskytovali. Dékuji v§em svym kolegiim a spolupracovnikiim, at’ uz souc¢asnym nebo
minulym. V neposledni fadé dekuji i vSem ucastnikim mého vyzkumu, ktefi napomohli

realizaci predkladanych praci.
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1. Uvod

Predkladana habilita¢ni prace dle § 72 odst. 3 pismena b zakona o vysokych
Skolach je souhrnem studii a odbornych textti vénujicich se aktualnim
anesteziologickym témattim v oblasti porodnické anestezie a analgezie. Pro rozsahlost
souboru publikaci a jejich témat jsem ji rozd¢lil do tii celkd, které koresponduji
s hlavnimi cili mé klinickovyzkumné ¢innosti na porodnim sale.

Porodni sél je velmi specifickym prostiedim pro poskytovani anesteziologické
zdravotnické péce. Anesteziolog oproti bézné rutiné zamétuje svoji pozornosti dvojim
smérem. Tedy nejen na poskytnuti komfortu a bezpeéi rodicce, ale i na bezpecnost
plodu/novorozence, a to v celém peripartalnim obdobi. O rodicku na porodnim sale
zpravidla pec¢uje multidisciplinarni tym. Anesteziolog je v dnesni dobé jeho nedilnou
soucasti a k bezpecnosti u porodu piispiva nemalou mérou. Fakt, Ze anesteziologicky
tym v riiznych formach poskytované péée nechybi u vice nez 40 % porodi v Ceské
republice (OBAAMA-CZ), tuto skute¢nost velmi dobie dokumentuje (1). Aktualni
anesteziologicky klinicky vyzkum v této oblasti se zakonité zamétuje predevsim na
zvySeni bezpe€nosti a komfortu matky i plodu ¢i novorozence. Pohybujeme se tak v
oblasti nalezeni optimalni neuroaxialni ¢i systémové analgezie u porodu, nalezeni
nejoptimalngjsiho anesteziologického postupu u cisafského fezu a v ¢asném
poporodnim obdobi a v neposledni fad¢ se zamétujeme na maximalni analgeticky

komfort rodicky po cisaiském fezu (2).



a. Historie porodnické anestezie a analgezie

Pokusy o tlumeni porodnich bolesti jsou zndmy jiz po mnoho tisicileti. Ve
starovéké Ciné byly tlumeny opiem, jehoZ G&inek popisuje i Hippokrates. S nastupem
ktestanstvi zacala byt analgezie u porodu Zendm odpirana s predstavou, ze k porodu
bolest neoddélitelné patii. Pfijmeme-li Haggardovu hypotézu (3), Ze vyspélost
civilizace se pozna dle pfistupu k Zendm a malym détem v peripartalnim obdobi,
muzeme fict, Ze velkym krokem nasi civilizace se bezpochyby stalo prvni podani éteru
J. Y. Simpsonem u porodu Zeny s deformovanou panvi v roce 1847. Bylo to jen tfi
mesice po Mortonovée prvni demonstraci aplikace éteru v Bostonu v roce 1846. Tento
pocin a nasledné podani chloroformu vyvolalo ve své dob¢ Sirokou diskuzi tykajici se
bezpec¢nosti podani t¢hotné zené, kterd ve svém dusledku dale vedla k rozvoji
porodnické anestezie a analgezie (4). Strach z porodni bolesti vedl k Sirokému
rozmachu anesteziologickych technik u porodu, piestoze podani analgezie u porodu
zistavalo nadale kontroverznim tématem (5). Siroké pouZiti opioidil v prvni poloving
20. stoleti a posléze rozsifeni neuroaxialnich blokad se staly dal$imi milniky rozvoje
tlumeni porodnich bolesti (6). Zweifelova hypotéza o piestupu anestetik
fetoplacentarni bariérou a idea Apgarové o ovlivnéni stavu novorozence
anesteziologickou péci se staly naproti tomu klicovymi pro rozvoj bezpecnosti

podavani anesteziologické péce v peripartalnim obdobi (7, 8).



b. Anesteziologicke aspekty fyziologie a patofyziologie tehotenstvi

Organismus zeny v prab¢hu té¢hotenstvi prodélava anatomické a fyziologické
zmény. Sméfuji predevs§im k prizplisobeni se vyvijejicimu se plodu a jeho zvysujicim
se metabolickym ndrokdm.
patofyziologickych mechanismu v priibéhu té¢hotenstvi je aortokavalni komprese, kdy
postupné dochazi k utlaku vena cava inferior (VCI) rostouci dé¢lohou, a tim k tvorbé
kolateralniho fecisté. V okamziku terminu porodu dochézi v supinni poloze prakticky
k uplné obstrukci VCI (9). Aortokavalni komprese miize zptisobit snizeni zilniho
navratu, coz muze vést k poklesu srdecniho vydeje, nedostate¢nému fetoplacentarnimu
pratoku a v kone¢ném duisledku az k hypoxii plodu. Poloha na levém boku ¢i na levém
poloboku (10-15°) s dislokaci délohy doleva vede oproti supinni poloze a poloze na
pravém boku k signifikantné mensi aortokavalni kompresi, a je tudiz prevenci rozvoje
aortokavalniho syndromu (10). Ackoli rostouci délohou dochazi k piesunu branice
kranialn¢ a itlaku dependentnich partii plic se snizenim funkéni reziduélni kapacity, je
vliv téhotenstvi na plicni funkce relativné maly (11). Motilita a vyprazdiovani Zaludku
je v prubéhu téhotenstvi beze zmény. Aplikace neuroaxialni blokady tuto skutecnost
nezmeéni, a to 1 pii pfipadném adjuvantnim ptidani opioidu. V pritbé¢hu samotného
porodu miize byt evakuace zaludku prodlouzena. Velka ¢ast téhotnych si stézuje na
obstipaci, kterou miize prohloubit syst¢émove¢ podana opioidni analgezie. V dusledku
dislokace a rotace zaludku délohou dochazi ke snizeni tonu dolniho jicnového svérace
(12, 13).

V pribehu téhotenstvi dochazi k fyziologickému snizeni minimalni alveolarni
koncentrace (MAC) volatilnich anestetik az 0 40 % a k vySsi odolnosti vii¢i bolesti

(14). Mechanismus neni uplné jasny, ale dava se do souvislosti se zvySenou hladinou



progesteronu, endorfinil a enkefalint (14). Davka thiopentalu mize byt také sniZzena o
35 %, oproti tomu induk¢éni davka propofolu zlistdva nezménéna (15, 16). U t€¢hotnych
Zen v porovnani s net€hotnymi staci k navozeni ekvipotentni neuroaxialni blokady
mens$i mnozstvi lokalniho anestetika. Kromé zmén v acidobazické rovnovaze
mozkomi$niho moku ma zfejmé na tento fenomén vliv zvétSeny objem epiduralniho
tuku a sniZzeny objem mozkomisniho moku v téhotenstvi (17, 18, 19).

U vice nez tfetiny Zen je ve tfetim trimestru v dusledku fyziologickych zmén
klasifikovan Mallampati hodnotou IV. Tato skute¢nost zvySuje vyskyt obtizného
zajisténi dychacich cest az na pomér 1:250-500. Fyziologické snizeni funk¢ni
rezidualni kapacity plic (FRC) vede k rychlé desaturaci t€hotné v apnoi a nutnosti
striktni preoxygenace pied kazdym podéanim celkové anestezie (20).

Snizeni hladiny pseudocholinesterazy nevede po jednotlivém podani
suxametonia k prodlouzeni zotaveni z nervosvalové blokady. Protoze je u téhotné veétsi
distribu¢ni objem suxametonia, mize byt dokonce kratsi (21). T¢hotné Zeny vykazuji
zvysenou citlivost k aminosteroidnim nedepolarizujicim myorelaxanciim (22).

Pratok krve uteroplacentarni jednotkou a jeho regulace je zavisla na mnoha
skutecnostech, jako jsou rezistence na vazokonstriktory, zvySené mnozstvi endotelem
produkovanych vazodilatatorii a efekt steroidnich hormont. Postupné zvySovani
krevniho pritoku uteroplacentarni jednotkou dosahuje na konci té¢hotenstvi takika 12
% srde¢niho vydeje zeny. Akutni ¢i chronické omezeni priitoku miize ohrozit viabilitu
plodu a mtze vést k preeklampsii ¢i poruse rustu plodu (23).

Prostup 1éCiv placentarni bariérou je vyznamné ovlivnén jejich molekularnimi
vlastnostmi, zejména jejich liposolubilitou a molekulovou hmotnosti. Obecné lze fict,
ze ¢im je latka mensi a liposolubilné;si, tim vice dochézi k jejimu prestupu, coz se u

intravenoznich, inhala¢nich anestetik a opioida predpoklada (24).



¢. Bolest v peripartalnim obdobi

Bolest je zakladnim projevem porodu. Jde o jeden z nejintenzivngjSich vjemu v
zivote ¢loveéka a jeho vnimani je ovlivnéno individualnim prahem bolesti, faktory
souvisejicimi s vlastnim porodem, vlivy prostfedi a kultury a v neposledni fad¢ i vlivy
psychologickymi a socidlnimi (25). V pribéhu prvni doby porodni je bolest vedena z
dilatujiciho se ¢ipku a dolniho d€lozniho segmentu visceralnimi nervy segmentti
Th10-L1. V pozdni prvni dob¢ porodni a v prubéhu druhé doby porodni je vedena
somatickymi nervy segmentli S2-4 z oblasti panevniho vchodu, vaginy a perinea. V
piipadé cisaiského fezu se ptidava nocicepce v oblasti segmentti Th 11-12. Revize

dutiny bfi$ni dale provokuje visceralni bolest z plexus coealiacus (26).
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d. Anesteziologicke techniky u vaginalniho porodu

Variabilita vnimani intenzity porodni bolesti je velka, ale obecné lze fict, Ze
dosud nerodivsi zena ma prah intenzity bolesti vyssi nez zena, ktera jiz rodila. Ackoli
je kladen diiraz na psychoprofylaxi pti vedeni porodu, jeji u¢inek na snizeni intenzity
bolesti je sporny (27). Zavedeni Acute Pain Service (APS) ve zdravotnickém zatizeni

muze zvysit dostupnost a bezpecnost podavané analgezie (28).

i. Neuroaxialni blokady v pribéhu porodu

S epiduralni analgezii u porodu jsme se poprvé mohli v odborné literatuie
setkat pocatkem 20. stoleti. Dal§im diilezitym milnikem rozvoje epiduralni porodni
analgezie bylo zavedeni nepfetrzité sluzby pro jeji podani D. D. Moirem v roce 1964.
Pravdou je, Ze tato skute¢nost neni standardem na vsech pracovistich v Ceské
republice ani v dnesni dob¢ (29). Pro svoji vysokou ucinnost v prvni i druhé dobé
porodni, ktera je vyssi oproti systémovym analgetikiim, se stala epiduralni analgezie
zlatym standardem tlumeni porodnich bolesti (30). V ptipadé zavedeni epiduralniho
katétru je vyznamnym pozitivem moznost individualizace davkovani. U¢inna
epiduralni analgezie snizuje stresovou reakci matky, a tim mnozstvi katecholaminti v
jeji krvi. Snizuje také hyperventilaci. U analgeticky G€inné epiduralni analgezie tak 1ze
jako jeden z jejich efekti ocekavat zlepseni fetoplacentarniho pratoku (31). Zavedeni
epiduralniho katétru v ¢asnych fazich porodu umoznuje vyuzit jej k anestezii pti
ptipadném ukonceni porodu cisafskym fezem a k analgezii po cisafském fezu. K
porodni analgezii je mozno uZit viechny druhy neuroaxialnich blokad. V Ceské
republice je nejpouzivanéjsi epidurdlni analgezie (29). V Evropé¢ je velmi rozsifena

také kombinovana analgezie (CSE) (32).
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Casto diskutovanou problematikou je souvislost neuroaxialni analgezie u
porodu s Cetnosti ukonceni t€hotenstvi cisafskym fezem, ktera vSak nebyla prokazana.
S jistotou nebyla prokézéana ani vyssi ¢etnost instrumentalnich porodu po aplikaci
neuroaxialni analgezie. Epiduralni blokéda také neprodluzuje vyznamné prvni a treti
dobu porodni. Miize mit negativni vliv na délku druhé doby porodni. Existuji prace
pfisuzujici epiduralni analgezii protektivni charakter pied rizikem manuélniho
vybaveni placenty (33-35).

Nejuzivangj$im lokalnim anestetikem pro porodni analgezii je celosvétove
stale bupivakain. Pro analgezii je podavan v koncentraci 0,0625 % - 0,125 % v
kombinaci s opioidem, v Ceské republice nejéast&ji sufentanilem v davce 5-20 pg,
zejména v zahraniéi je ¢asto uzivan fentanyl 0,05 — 0,2 mg. Ropivakain a
levobupivakain jsou bezpe¢néjsi, ale ekonomicky naro¢né&jsi variantou (29, 32).

Intratekalni podani opioidu mize byt dobrou volbou k zajisténi kvalitni
analgezie v kterékoli fazi porodu, ¢asto vSak za cenu pruritu, ktery lze ale ovlivnit
malou davkou naloxonu intravenézné. Pouziti kombinované neuroaxialni blokady je v
literatuie doporucovano zejména u piedpokladaného obtizného a bolestivého porodu
(32).

Epiduralni analgezie mize byt podavana opakovanymi bolusy v pravidelnych
intervalech, na vyzadani rodic¢ky, kontinudln¢ davkovacem nebo infuzni pumpou v
pacientem fizeném reZimu (PCEA). Konkrétni volba metody zaleZi na indikaci

anesteziologa, vybaveni a moZnostech pracovisté (32).

ii. Systémova analgezie v priubéhu porodu
Systémova analgezie uzitim opioida v prubéhu porodu je celosvétove Siroce

v

rozsifend. Farmakokinetické vlastnosti opioidil zplisobuji, Ze velmi dobfe piestupuji

12



fetoplacentarni bariéru a mohou zpisobovat dechovou tisen novorozence. Vysoka
davka opioidu muaze vést k pfilisné sedaci a hypoventilaci matky. Dfive Siroce
pouzivany petidin byl nyni opustén. Do klinické praxe se vraci parcidlni p agonista
nalbuphine (36). Kvalitni analgezii zajisti v pribéhu porodu remifentanil podanim
Vv rezimu pacientem kontrolované analgezie (rPCA). Remifentanil je ultrakratce
pusobici opioid $tépeny plazmatickymi i tkanovymi esterazami matky i plodu, proto
ma jeho podani minimalni vliv na vystupni Apgar skére novorozence (37, 38).

Aplikace jakéhokoli opioidu v ramci porodni analgezie musi byt doprovazena
zvySenou monitoraci zivotnich funkci matky i plodu (pocet dechii, mira sedace, SpO2,
fetalni tepova frekvence). Pti pfiliSné sedaci je mozno tésné pied koncem porodu
podat opioidniho antagonistu naloxon (32).

Analgetické podani volatilnich anestetik neni v soucasnosti ptili§ rozsiteno, i
kdyz v literatufe je popsano zejména uziti sevofluranu s dobrymi vysledky (39). Oxid
dusny je pouzivan pro tlumeni bolesti ve druhé dob¢ porodni a je fizen samotnou

rodigkou (40).
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e. Anesteziologické techniky pro ukonceni tehotenstvi cisarskym rezem

V pribéhu 19. stoleti byl cisatsky fez (SC) pro velmi vysokou tmrtnost
ziidkavou operaci. VétSinu umrti zptisobilo rozsahlé krvéaceni, ptipadné infekce (41).
Teprve v 70. letech 20. stoleti doslo k poklesu mortality po SC pod 2 %. Dal$im
milnikem zvySeni bezpecnosti cisafského fezu bylo rozsifeni neuroaxidlnich blokad. V
soucasnosti se podil SC pohybuje v zavislosti na pracovisti mezi 10-40 % ze vSech

porodu (42).

I. Neuroaxidlni anestezie

Celosvétove nejrozsifenéjSim typem anestezie u cisafského fezu je nékterd z
forem neuroaxidlni blokady (43). Preference celkové anestezie je historicky dana
obavou z komplikaci pfi zajisténi dychacich cest, které vychazeji z praci Hawkinsové
(44). Dalsi obavou je supresivni ptisobeni celkovych anestetik na plod pfi jejich
transplacentarnim pfestupu.

Z neuroaxialnich blokad byva pro rychly nastup uc¢inkt anestezie a jeji
vysokou kvalitu na nekterych pracovistich upfednostiiovana subarachnoidélni
anestezie pied epiduralni (45). Dalsi divody pro volbu subarachnoidalni anestezie u
SC je jednodussi aplikace oproti epiduralni anestezii a nizsi naklady na jeji podani.
Rutinngjsi pouzivani spinalnich jehel s tupou $pic¢kou (Pencil-point, Sprotte, Whitacre)
vedlo, oproti diive uzivanym jehlam se zkosenou $pi¢kou (Quincke), k redukci
vyskytu postpunkéniho syndromu (43). Metaanalyza nékolika studii vSak neprokazala
v pribchu anestezie zddny rozdil mezi obéma technikami neuroaxidlni blokddy (mira
selhani, ptidavné davky v pribéhu anestezie, konverze na celkovou anestezii,
spokojenost matky). V piipadé probihajici epiduralni analgezie je vyhodna aplikace

anestezie cestou epiduralniho katétru (43-46).
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ii. Celkova anestezie

Celkové anestezie u cisafského fezu by méla ziistat vyhrazena emergentnim
situacim a Zenam s kontraindikaci k neuroaxialni blokad¢. V soucasnosti neni
povazovan za absolutni indikaci k celkové anestezii ani prolaps pupecniku (bez
bradykardie plodu), t¢zka preklampsie ¢i placenta praevia. Jednoznacné ji vSak
zustava odmitnuti rodi¢kou (32, 43).

Pro tivod do celkové anestezie u SC doposud plati stejnd pravidla jako pro
uvod u pacientli s plnym zaludkem. Denitrogenace plic (preoxygenace) 100 %
kyslikem je doporucovana. Podéani induk¢éniho intravendzniho anestetika je mozné az
po kompletni pfedoperacni piipravé operacniho tymu. Pokud to lze, provadime tvod
do anestezie v poloze pacientky naklonem na levy polobok (10-15 °) a s hlavou nad
horizontalou. Aplikace Sellickova hmatu je stale doporuc¢ovana, jakkoli je
kontroverzni. Pro ivod do celkové anestezie u SC je stale nejcasteji pouzivana
kombinace thiopentalu a suxametomia. Variantn¢ lze pro bleskovy tivod pouzit
propofol a rokuronium. Opioidy podavame az po vybaveni plodu a piestiizeni
pupecniku. Variantou, u které je cilem minimalizace stresové reakce pii tvodu do
celkové anestezie, je podani ultrakratce ptisobiciho opioidu remifentanilu
bezprostiedné pred indukei anestezie (32).

Pti pouziti rokuronia v ramci bleskového ivodu umoziiuje monitorace hloubky
nervosvalové blokady objektivizovat nastup u¢inku myorelaxancia. V obdobi
zotavovani se z nervosvalové blokady pfedchazi vyskytu rezidualni nervosvalové
blokady (TOF<0,9) také jeji monitorace. Délka SC je v fadu desitek minut, proto pfi
aplikaci intermediarné pisobicich myorelaxancii (rokuronium, atrakurium, cis-
atrakurium, vekuronium) muze byt na konci vykonu zaznamenana sttedné hluboka az

hluboka nervosvalova blokada, ktera vyzaduje jeji aktivni reverzi. Standardem je
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podani neostigminu v kombinaci s atropinem ve fazi mélkého bloku navozeného
nedepolarizujicim myorelaxans. V pfipad¢ podani aminosteroidnich myorelaxancii
(rokuronium ¢i vekuronium) je mozno pouzit ekonomicky méné vyhodnou, avsak pro
svoji schopnost specificky zvratit nervosvalovou blokadu zpisobenou rokuroniem ¢i

vekuroniem v kterékoli fazi bloku velmi G¢innou alternativu sugammadex (32).
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f- Pooperacni analgezie po cisarském rezu

Pti rozhodovani o zptsobu anestezie pro SC je pro rodicku jednim z
tlumend pooperacni bolest by méla byt neoddélitelnou soucasti perioperacni péce,
umoznuje aktivni péci o novorozence a piedchazi vzniku chronické bolesti.

I. Neuroaxialni tlument pooperacni bolesti

Zavedeni epiduralniho katétru pro analgezii po cisafském fezu neni v literatufe
doporuceno. Byl-li vSak katétr zaveden v ramci porodni analgezie ¢i k anestezii pro
SC, Ize jej s vyhodou vyuzit i k pooperacni analgezii (43). Subarachnoidalni anestezie,
zejména je-li s pridavkem opioidu, dokaze zajistit dostate¢nou analgezii az 12 hodin
po vykonu. Obecné byla mnoha studiemi prokézana vyssi u¢innost neuroaxialni
blokady pro tlumeni pooperacni bolesti oproti systémove podanym opioidim (48).
Zajimavym zjisténim je skutecnost, Ze vyssi ucinnost neni vzdy doprovazena vyssi
spokojenosti rodicky s podanou analgezii. Vysvétlenim miize byt vyskyt nezddoucich
ucinkt (pruritus, nauzea, zvraceni), které jsou spole¢né pro opioidy podavané vsemi
aplikacnimi cestami, avSak u neuroaxidlnich blokad nejsou rodickami ocekavané (49).

Casto udavanym benefitem neuroaxialniho tlumeni pooperaéni bolesti je
prevence piechodu akutni pooperacni bolesti v bolest chronickou (bolest rany
pretrvavajici vice nez 12 tydnl po operaci). Vyskyt chronické pooperacni bolesti je u
pooperac¢nich stavli odhadovana s ¢etnosti 10-50 %. Po SC je popisovan vyskyt
chronické panevni a ranné bolesti, a to v 6-15 % ptipadi (50). Pfi¢ina vzniku

vvvvv

silné bolesti v poopera¢nim obdobi (50, 51).
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ii. Systéemova a regiondlni analgezie po cisarskem rezu

Problém, ktery stoji pred Iékafem po kazdém cisaiském fezu, je podani
analgetik v G¢inné davce a zdroveil minimalizace nezddoucich ucinki na kojeného
novorozence. Ze systémovych analgetik 1ze pouzit opioidni i neopioidni analgetika. V
ramci multimodalniho pfistupu Ize analgezii doplnit aplikaci ptidatnych latek,
eventualné regionalni aplikaci lokalnich anestetik.

Opioidy jsou pro tlumeni bolesti po SC pouzivany ¢asto. Béznou, bezpecnou,
levnou a jednoduchou aplika¢ni formou podani opioidu je intramuskularni ¢i
subkutanni injekce. Nevyhodou této formy podani opioidu je bolestivost aplikace,
zpozdéna absorpce a nestejna ucinnost dana riznymi plazmatickymi koncentracemi
(52). V pooperac¢nim obdobi lze podavat i peroralni opioidy, a to i s prodlouzenym
uvolnovanim. Ackoli ASA doporucuje preferenci neuroaxialni blokady k tlumeni
pooperacni bolesti po SC, je v ptipad¢ jeji nedostupnosti ¢i kontraindikace béznou
alternativou podani opioidl intraven6zné prostiednictvim infuzni pumpy v rezimu
PCA. Existuji studie, které dokonce prokazuji vyssi uc¢innost PCA podéavanych
opioidi oproti jednorazové aplikaci opioidu neuroaxialné ¢i intramuskularné (53).
Joint Commission doporucila pro podani opioida v rezimu PCA nasledujici: vytvofit
kritéria pro zatazeni vhodnych pacientl pro PCA, bedlivé monitorovat vitalni funkce v
prubéhu podéni opioidl, edukovat pacienty i rodinu 0 spravném pouziti PCA pumpy,
informovat oSetfujici personal o riziku podani opioidi mimo davkovaci schéma PCA,
stanovit zachrannou analgetickou medikaci, sledovat a byt schopen tesit nezadouci
ucinky opioida (54). Intranazalné podany fentanyl se vyznacuje rychlou absorpci, a
tim farmakokinetikou podobnou intravendzni aplikaci. Po SC bylo popséano také jeho

podani v rezimu pacientkou kontrolované intranazalni analgezie (PCINA) (55).
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Neopioidni analgetika jsou standardni sou¢asti multimodalni analgezie. Mohou
byt uzity v monoterapii mirné ¢i stfedni pooperacni bolesti nebo v kombinaci s
opioidy ¢i adjuvantnimi latkami u silné pooperacni bolesti. Analgezii poskytu;ji
vétSinou inhibici cyklooxygendzy. Ze systémovych analgetik neopioidniho typu lze
po cisafském fezu pouzit primarn¢ ibuprofen (p.o.) a diclofenac (supp., p.o., i.m.). V
zahranic¢i je pouzivan ketorolac, ackoli FDA varuje pted jeho pouzitim u t€hotnych a
kojicich. Metamizol je pfes vylu¢ovani do mateiského mléka a riziko agranulocytdzy
mozno s opatrnosti podat. Zahajeni kojeni se doporucuje po ukonceni aplikace
metamizolu. Pfi pouziti neopioidnich jako adjuvantnich analgetik klesa spotieba
opioidnich analgetik ¢i latek pro neuraxialni analgezii (56).

Mnoho studii potvrzuje, ze paracetamol podany poopera¢né snizuje spotiebu
opioidt. Ridi-li uzivani paracetamolu sama rodi¢ka, mize se zvysit jeji spokojenost s
pooperacni analgezii. Na druhou stranu je nutna dasledné edukace pacientky tykajici
se davkovani a zptisobu uzivani preparatu (57). Paracetamol Ize podat v nasledujicich
aplikacnich formach: rektalné, peroralné a intraven6zné. Nékteti autofi zpochybiuji
jeho uc¢innost pii bolesti zplisobené zavinovanim délohy. Pro potencionalni riziko
hepatotoxicity neni vhodné piekrocit maximalni davku 4 g paracetamolu denn¢ (20-40
mg/ kg/ den). V nékterych studiich je v kombinaci s diklofenacem ve formé ¢ipku
povazovan za srovnatelné ucinny jako petidin (58).

Utinnost samostatné podané blokady n. ilioinguinalis v analgezii po SC je
nedostatecna. Vyssi G€innost zajisti kombinace s blokadou n. iliohypogastricus se
signifikantné sniZenou spotiebou opioidii v pooperacnim obdobi. Tato kombinace vSak

nesnizuje vyskyt nezadoucich ucinkt blokady (59).
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Transversus Abdominis Plane blok byl aplikovan i v ramci multimodalni
analgezie po SC. Zda se, Ze oproti placebu je ucinnéjsi, ale jeho vyssi ucinnost oproti
kontinudlni infuzi lokalniho anestetika do operacni rany neni jista (60).

Infiltrace operacni rany lokalnim anestetikem chirurgem na konci opera¢niho
vykonu je bézné pouzivanou analgetickou technikou. Jeji u¢innost vsak neni
podepiena recentné publikovanymi studiemi (61).

Aktualni studie vsak ukazuji, ze kontinualni infuze 0,25 % levobupivakainu
subfascialné v misté incize dokaze zajistit analgezii s uc¢innosti podobnou epiduralné
podanému 0,125% levobupivakainu (62). Tato technika vede ke zlepSeni pooperacni
analgezie, snizeni spotieby opioidi, snizeni vyskytu nezadoucich ucinkt a ke zkraceni
doby hospitalizace ve srovnani s monoanalgezii opioidy, proto Ize predpokladat jeji

vEtsi rozsifeni zejména po cisarském fezu v celkové anestezii (63, 64).
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g. Tematické okruhy habilitacni prace

Prvnim tematickym okruhem této habilitacni prace jsou ¢lanky vénované
narodni studii anesteziologické praxe na porodnim sale OBstetric Anaesthesia and
Analgesia Monts Attributes in Czech Republic (OBAAMA-CZ) realizované v roce
2011, jiz jsem byl odbornym garantem. Do studie se podafilo zafadit vice nez 50 %
anesteziologickych pracovist’ poskytujicich péci u porodu a vice nez 60 % ptipadi
poskytnuté anesteziologické péce ve studijnim obdobi, coz umoznilo studii povazovat
za narodni po uplatnéni statistického vazeni na jednotliva centra (1). Z tohoto pohledu
I Z pohledu publika¢niho byla studie mimofadné uspésna, byla citovana a sklidila na
mezinarodnim anesteziologickém poli uspéch (65). Publika¢ni vystupy studie byly
rozdéleny do tematickych celki. Prace zamétena na anesteziologickou praxi u
cisaiského fezu v Ceské republice byla publikovana v prestiznim &asopise Anesthesia
and Analgesia a soucasné obdrzela Dvorackovu cenu za nejlepsi praci v anesteziologii
a intenzivni medicing publikovanou v roce 2014 (66). Dalsi piedkladané prace
popisuji anesteziologickou praxi v Ceské republice p¥i tlumeni porodnich bolesti a
v ¢asném poporodnim obdobi (29, 67). V roce 2015 na ni navazala mezinarodni studie
OBstetric Anaesthesia and Analgesia Monts Attributes International (OBAAMA-
INT), ktera byla realizovana v Ceské a Slovenské republice, jejiz vysledky zatim
nejsou dostupné.

Druhy okruh piedkladanych praci tvori dvé témata, ktera maji spole¢né vyuziti
anesteziologim nové dostupnych 1é¢iv v peripartalnim obdobi. Remifentanil,
ultrakratce ptisobici synteticky opioid s esterovou vazbou, je aktualné tzv. ,,horkym*
tématem porodnické anestezie a analgezie (68). Na poli anestezie je zkoumana jeho
schopnost zajistit hemodynamickou stabilitu béhem bleskového tivodu do celkové

anestezie a snizit pocet piipadi tzv. ,,bdélé“ anestezie (69). ProtoZe praci na uvedené
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téma vzniklo jiz nékolik, soustfedili jsme pozornost na dalsi mozné vyuziti
remifentanilu v peripartalnim obdobi, tedy pro tlumeni porodni bolesti. Vysledkem
tohoto zkoumani bylo nékolik praci, z nichz jedna byla randomizovanou studii. Je
stale jednou z n¢kolika mala na svété publikovanych pfimych komparaci analgetické
ucinnosti epiduralni analgezie a pacientkou kontrolovaného podani remifentanilu,
ktera je souCasn¢ zafazovana do metaanalyz a piehledovych ¢lankt (70-77). Hlavni
vyhodou této prace bylo klinické ovéfeni jednoduchého, snadno reprodukovatelného a
bezpecného schématu aplikace remifentanilu k tlumeni porodni bolesti. Tento
tematicky okruh byl zavrsen publikaci systematického review s metaanalyzou, které
potvrdilo analgetickou G¢innost remifentanilu u porodu bez ohledu na pouzité
aplika¢ni schéma, coz doposud nebylo metaanalyzou ovéteno (77).

Dalsimi anesteziologiky zavedenymi aktualné do klinické praxe na porodnim
sale jsou aminosteroidni periferni myorelaxans rokuronium a jeho specificky
antagonista sugammadex. Specificka antagonizace je vyhodna nejen na konci
opera¢niho vykonu k zajisténi bezpecné urovné zotaveni z nervosvalové blokady, ale i
v ramci bleskového tivodu, kdy ve scénéii nemozné intubace i ventilace (can not
intubate, can not ventilate) umozni srovnatelné rychlé zotaveni z nervosvalové
blokady jako pfi spontannim odeznéni nervosvalové blokady navozené
sukcinylcholinem (78). Souhrn ptedkladanych praci na toto téma obsahuje nékolik
publikaci zaméfujicich se na vhodné vyuziti kombinace rokuronium a sugammadex a
ma za cil zménit jednu z komponent tzv. ,,bleskového tivodu* do anestezie, ktery byl
uveden do praxe v 70. letech 20. stoleti (79-83). Zaroven je soucasti souboru praci
ptehledovy ¢lanek s tématem komplikaci anestezie u cisafského fezu, ktery vhodné

upozorfiuje na mozné vyhody nového postupu (84). V recentni literatufe panuje shoda,

A%
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sugammadexem je nutno hledat u pacientl postizenych poruchou nervosvalového
ptrenosu. Proto se kapitola v monografii Myotonic Dystrophies Epidemiology,
Diagnosis and Therapeutic Challenges zabyvala vyuzitim tohoto postupu u
myotonické dystrofie (85).

Ttetim tematickym okruhem habilita¢ni prace je institucionalizace 1écby
bolesti po cisaiském fezu ve formé Post Caesarean Acute Pain Service (PCAPS).
Bolest, jako pata vitalni znamka dle WHO, byva ¢asto v periopera¢nim procesu
z mnoha divodi upozad’'ovana (86). Mozna i proto z nékolika publikovanych praci
plyne, Ze vice nez polovina Zen zazije po cisafském fezu minimaln¢€ jednu epizodu
stfedni ¢i silné bolesti (87). Predlozené prace se zaméftily na zhodnoceni pfinosu
etablovani institucionalizované 1é¢by pooperacni bolesti a dale na srovnani
jednotlivych modalit pouzivanych v 1é¢bé bolesti a vlivu pouzité anestezie na intenzitu
pooperacni bolesti (88). Druha prace tohoto tematického okruhu si kladla za cil zjistit,
zda po cisatském fezu Ize s dobrym analgetickym efektem vyuzit pti absenci opioida
pouze neopioidni analgezii. Dalsi otazkou, na kterou se snazila odpovédét tato prace,
bylo, zda je nutné pro dosazeni dobré kontroly nad pooperacni bolesti u cisafského
fezu podavat neopioidni analgetika v kombinaci (89).

Z vice nez dvaceti péti publikovanych praci na téma anestezie a analgezie
Vv peripartalnim obdobi, na nichZ jsem se autorsky podilel, je do piedkladané prace
zatazeno patnact nejvyznamnéjSich prvoautorskych praci, z nichz dvé jsou
randomizovang studie, jedna je systematické review s metaanalyzou, pét jsou
observaini studie, jedna je kapitolou v knize, jedna je souhrnnym ¢lankem, dvé jsou

editorialy a ti1 jsou kazuistikami ¢i kazuistickymi sériemi.
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2. Narodni studie anesteziogické praxe na porodnim sidle OBAAMA-CZ

Diky soustavnému, vice nez dvacetiletému usili tymu doc. Antonina Patizka disponuje
Ceska republika pomérné realistickym obrazem rozifeni jednotlivych anesteziologickych
technik pouzivanych v peripartdlnim obdobi na jejim uzemi. Dotaznikové akce byly v této
period¢ realizovany opakované v riznych intervalech od roku 1993, tedy po roce 1989, kdy se
porodnicka anestezie a analgezie v Ceské republice postupné stava srovnatelnou se zapadnimi
zemémi. Takto byla a jsou shromazd’ovéana zakladni data o0 mnozstvi a zpiisobech
poskytované anesteziologické i porodnické péce, naposledy za rok 2013. Tyto retrospektivni
dotaznikové studie poskytuji ur€ity obraz o trendech v porodnické anestezii a analgezii v
Ceské republice v poslednich dvou dekadach (90, 91). Neposkytuji viak detailni vhled do
realné anesteziologické praxe na urovni jednotlivych podanych anestezii/analgezii, coz je
jejich zasadni limitaci.

Expertni skupina pro porodnickou anestezii a analgezii pii Ceské spoleénosti
anesteziologie, resuscitace a intenzivni mediciny (ESPAA pti CSARIM), od roku 2014
transformovana na Sekci porodnické anestezie a analgezie (SPAA CSARIM), si vyty¢ila jako
svij hlavni cil zlepSeni anesteziologické praxe na porodnim séle. Jiz v prvnim roce své
¢innosti, v roce 2011, vytvofila projekt, ktery si kladl za kol pomoci narodni studie
,,Obstetric Anaesthesia and Analgesia Month Attributes in the Czech Republic* (OBAAMA-
CZ, obaama.registry.cz) zmapovat aktualni stav anesteziologické praxe na ¢eském porodnim
sale, a pokusit se tak doplnit obraz o ¢eské porodnické anestezii o detailni pohled.

Pro zmapovani anesteziologické praxe na porodnim sale byla zvolena metoda
meési¢niho sbéru jednotlivych kazuistik podané anesteziologické péce v bezprostitednim
peripartalnim obdobi, které byly zadavany formou vSech konsekutivnich ptipadt spliiujicich
vstupni kritéria v daném centru elektronickou formou do studijni databaze prostiednictvim

podrobného Case Report Form. Tento zahrnoval podrobny anamnesticky formular a
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formulafe zamétujici se na porodni analgezii, anestezii u cisafského fezu a anestezii v casném
poporodnim obdobi. Dale jsme zjiStovali podrobnosti o anesteziologické praxi v zapojenych
centrech za cely rok 2014, ktery ptinesl udaje srovnatelné s predchozimi dotaznikovymi sbéry

doc. Parizka.
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a. Obstetric Anaesthesia and Analgesia Month Attributes — redlna zprava o
anesteziologické praxi na ceskych porodnich oddelenich. Anesteziologie a
intenzivni medicina 2013
Prvni vysledky studie OBAAMA-CZ byly prezentovany formou Editorialu v ¢asopise
Anesteziologie a Intenzivni medicina (1). Obsahoval informaci o skute¢nosti, ze nejcastéj$im
anesteziologickym vykonem v peripartalnim obdobi je podéani anestezie u cisarského fezu.
Dobrou zpravou bylo, Ze v souladu s celosvétovymi trendy prevladala neuroaxialni
znecitlivéni. Naproti tomu nejméné casto byl anesteziolog ptitomen u vykont
V bezprosttednim poporodnim obdobi. Tlumeni porodni bolesti anesteziologem bylo
zaznamenano prakticky vyhradné formou epiduralni analgezie. Alarmujicim tdajem vSak
bylo, Ze se tak délo u méné nez 15 % porodd. Protoze jednim z duilezitych faktord mozného
rozvoje porodnické anestezie a analgezie byla shleddna dostupnost anesteziologické sluzby, je
dobrym vychodiskem skute¢nost, Ze neptetrzita anesteziologicka sluzba pro porodni sal byla
Vv dobé¢ studie dostupna na vice nez 80 % pracovist. V souladu s aktualnimi trendy také
vétSina nemocnic umoznovala pfitomnost otce v pribehu cisarského fezu, a to zejména v jiné
nez celkové anestezii. Celkova anestezie byla zahajovéana tradi¢né kombinaci thiopentalu a
sukcinylcholinu. Z forem neuraxialni anestezie ptevladla subarachnoidalni forma anestezie
nad epidurélni, a to s prakticky vyhradnim poddnim bupivakainu. Naproti tomu u epiduralni
anestezie bylo z divodu aktualni nedostupnosti pro nizkou toxicitu doporuc¢ovaného
ropivakainu na ¢eském trhu preferovano podani 2% lidokainu s adrenalinem, které ale bylo
rutiné aplikovano jen v jednom velkém perinatologickém centru.
Bléha et al. v letech 2014 a 2015 publikoval dva souhrnné ¢lanky o regionalni
anestezii u cisafského fezu a o pooperacni péci po cisatském fezu. V obou ¢lancich v souladu
s predkladanym Editorialem a na podklade recentni literatury potvrdil vyhody neuroaxialni

anestezie u cisafského fezu pro celé peripartalni obdobi (92, 93).
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Sramkova et al. v roce 2014 publikovala zajimavé kazuistické sdéleni o soub&zném
vedeni dvou akutnich cisafskych tezi, které dokladovalo nezbytnost spravné organizace
anesteziologické péce na porodnim séle. Davala ji do souvislosti se stoupajici incidenci
cisaiského fezu v Ceské republice. V této situaci, kdy v nékterych nemocnicich je
v mimopracovni dobé dostupny pouze jeden anesteziologicky tym, nabyva vyznam
neuroaxidlni blokady dal§iho rozmeéru, protoze umoznuje pfipadné viadit emergentni vykon

(94).
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EDITORIAL

OBSTETRIC ANAESTHESIA AND ANALGESIA MONTH ATTRIBUTES
- REALNA ZPRAVA O ANESTEZIOLOGICKE PRAXI
NA CESKYCH PORODNICH ODDELENICH

Snad kazdy, kdo to s néjakou profesni ¢i vol-
nocasovou ¢innosti myslel vazné, se dfive ¢i poz-
déji nutné dostal k otazkam: ,Délam to dobfe?,
Jak to délaji ostatni?, Existuji néjaké jiné, lepsi
postupy?“. Nové ustavena Expertni skupina pro
porodni anestezii a analgezii CSARIM (ESPAA)
to se svoji ¢innosti vazné mysli, a proto jiz od
zaCatku své ¢innosti zjiStujeme, jaka je vlastné
redlna praxe v porodnické anestezii a analgezii
v nasi zemi. Nastrojem se stal projekt mésicniho
sledovani anesteziologické praxe na porodnich
sdlech OBAAMA-CZ (OBstetric Anaesthesia and
Analgesia Month Attributes in CZech). Validaci
této prospektivné designované studie byla retro-
spektivni ¢ast demograficky popisujici zakladni
parametry anesteziologické péce v peripartalnim
obdobi v Ceské republice v roce 2010. Jak tedy na
tom vnasi praxi skute¢né jsme? Je praxe na ¢eském
sdle na trovni 21, stoleti?

Vysledné usili 49 zapojenych center (obr. 1) pokry-
lo vice neZ 59 % porodii v CR v roce 2010, a proto lze
vysledky povaZovat za reprezentativni, Pozitivnim
zjiSténim je, Ze se projektu ztcastnily porodnice od
nejmensich az po perinatologicka centra ve vSech
krajich nasirepubliky. Nemalou zasluhu na této sku-
tecnosti ma jisté fakt, Ze byla zvolena osobni forma
naboru center do projektu. Trendem dnesni doby je
maximalizovat komfort pacientky v obdobi porodu
a navodit atmosféru domaciho prostfedi s pfitom-
nosti blizkych osob. Otec ¢i jiny rodinny prislusnik
byl pfitomny u aplikace porodni analgezie ve vice nez
70 % piipadi, u cisaiského fezu (Sectio Caesarea, SC)
v neuroaxialni blokadé ve vice nez 45 % pripadil, pii
celkové anestezii na 25 % pracovist.

Pro rozvoj porodnické analgezie bylo vyznam-
nym milnikem zavedeni nepfetrZité anesteziolo-
gické sluzby pro porodni sal D. D. Moirem v roce
1964. Na nasich pracovistich tomu tak bylo v roce
2010 ve vice nez 80 % pripadi. DlileZitou podmin-
kou fungovani peripartdlni anesteziologické péce
(zejména emergentni), je vyclenéni anesteziolo-
gického tymu jen pro potfebu porodniho oddéleni
v pracovnidobé, coZ na vice nez 50 % pracovist stle
neni béZnou praxi.

V samotné porodni analgezii naprosto pfe-
vaZuje epidurdlni analgezie, proto je i u laické

vefejnosti zakotveno synonymum pro porodni
analgezii ,epidural“. Vyuziti dalsich analgetic-
kych metod bylo margindlni, a to i pfes aktualni
dostupnost remifentanilu, nalbufinu ¢i oxidu
dusného. Remifentanil je v této indikaci slibnou
alternativou pro dobrou uc¢innost pfi absenci ty-
pickych kontraindikaci neuroaxialni blokady (1, 2,
3]. Limitaci miiZe byt nutnost vybaveni porodniho
sdlu infuznimi pumpami s reZimem pacientkou
kontrolované analgezie (PCA), u nalbufinu a oxidu
dusného aplikace samotnymi porodniky.
Prekvapenim neni skutecnost, Ze nejvice anes-
teziologickych vykont v peripartalnim obdobi bylo
poskytnuto pri ukonceni téhotenstvi cisafskym
fezem a nejméné pri revizich ¢i manualnich lyzach
placenty ve III. dobé porodni (< 10 %) - obrazek 2.
Ani studie OBAAMA-CZ neprokazala vyS$si cetnost
cisarského fezu po aplikaci neuroaxialni blokady
vramci porodni analgezie. Alarmujicim zjiSténim,
které vyplynulo z dat obsaZenych v databazi, byla
skutecnost, Ze epiduralni analgezie byla poskyt-
nuta jen u 12 % porodii probéhlych v centrech za-
pojenych do projektu OBAAMA-CZ. Tato hodnota
byla velmi variabilni (<1 % az 48,9 %). 1 pfes rela-
tivné nizkou Cetnost podani byla ve sledovaném
obdobi epidurdlni analgezie zlatym standardem
tlumeni porodnich bolesti, obdobné jako ve svété
[4, 5]. Zajimavou skutecnosti bylo, Ze vyhradné
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Porodnicka analgezie
N=577 Cisarsky rez
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11I. doba porodni
N=142

Obr.2  Anesteziolog u vykont v peripartalnim obdobi

pouzivanym lokalnim anestetikem byl bupiva-
kain s pfidavkem sufentanilu a Ze nebyl pouZit
nejen v roce 2011 nedostupny ropivakain, ale ani
béZné dostupny, avsak ekonomicky narocnéjsi
levobupivakain.

Ziskana data caste¢né vyvraceji oblibené rce-
ni o cisarském fezu jako 20minutovém vykonu.
Primérna délka jeho trvani byla 48 minut. Naproti
tomu se potvrdilo, Ze vétsina cisafskych fezi je
provedena z akutni indikace (> 55 %). Pozitivnim
trendem byla preference neuroaxidlni blokady u ci-
safského fezu (> 51 %), ktera na nékterych pracovis-
tich dosahla cetnosti vétsi nez 80 %. Pfevazujicim
typem regiondlni anestezie byla subarachnoidalni
blokada (76 %) - obrazek 3. Zvitézila tak jednodu-
chost, bezpecnost a ekonomicnost nad moznosti
neuroaxialni poopera¢ni analgezie. Nejcastéji po-
danym lokalnim anestetikem u subarachnoidalni
blokady byl 0,5% bupivakain (91 %), u epiduralni
2% lidokain s adrenalinem (55 %) nasledovany 0,5%
bupivakainem (43 %). Preference lidokainu je velmi
zajimava, je vSak dana aktualni nedostupnosti
ropivakainu a snaze najit rychle nasedajici lokalni
anestetikum pro top-up epiduralni anestezii v jed-
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Obr.3  Anestezie u cisafského fezu
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nom ze zapojenych center. Byla-li podana celkova
anestezie u SC, byla pfitvodu prakticky vidy uziva-
na kombinace thiopental (94 %) a suxamethonium
(95 %), jejiz uziti v ramcibleskového tivodu je béZné
0d 70. let minulého stoleti [6].

Domnivam se, Ze Ceskd porodni analgezie
a anestezie v konfrontaci s modernimi trendy ob-
stala. Prostor pro zlepSenije v§ak na mnoha praco-
vistich, zejména v rozsifeni neuroaxialni porodni
analgezie, coz samoziejmé vyZaduje pozitivni me-
zioborovou spoluprdci s porodniky a porodnimi
asistentkami.

Vérim, Ze dalsimu rozsifeni modernich ane-
steziologickych technik v peripartalnim obdobi
napomtize i série ¢lankl pripravovanych ¢leny
ESPAA, které budou publikovany v nasledujicich
Cislech Casopisu Anesteziologie a intenzivni me-
dicina [7, 8].
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b. Analgezie u porodu v Ceské republice v roce 2011 z pohledu studie
OBAAMA-CZ — prospektivni observacni studie. Ceska gynekologie 2015

Aktualng neexistuje v Ceské republice odbornymi spoleénostmi piijaty doporuceny
postup pro tlumeni porodni bolesti. Praxe proto dle dostupnych informaci variuje od
systémové analgetizace (oxid dusny, nalbufin, paracetamol, spazmolytika) ¢i regionalnich
blokad (paracervikalni, pudendalni) v rukou porodnika pies systémové opioidy (remifentanil)
aZ po nejucinnéjsi analgezii v podob¢ neuroaxialni blokady v rukou anesteziologa (epiduralni,
kombinovana subarachnoidalni/epiduralni) (36, 70, 90, 91). Ve svéte je stale i pies nékteré
vyhrady z poslednich let za zlaty standard povaZovana epiduralni analgezie (32).

Od prvni alarmujici zpravy Kralerta (95), ktery v roce 1985 informoval odbornou
vefejnost o neut&eném stavu tlumeni porodni bolesti v Ceské republice, prichazeji pozitivni
zpravy o rozsifeni zejména epiduralni analgezie na ¢eskych porodnich salech z pera tymu
Patizka (90, 91). Tento trend, zfejmé zpusobeny probihajicim kontinualnim vzdélavanim v
této oblasti (organizovanym piedevsim doc. Pafizkem), byl, zda se, na svém vrcholu v roce
2009, kdy byla publikovana incidence epiduralni analgezie u porodu 17,5 % (91).

Ptredkladana publikace ptinesla jako hlavni sdéleni populacné a centry vazenou
incidenci podani epiduralni analgezie na porodnim sale, kterd byla ve studijnim obdobi
v Ceské republice 12,1 %. Ve srovnani s jinymi zemémi, napiiklad ve Skandinavii, je to
incidence mala, ve srovnani naptiklad s Némeckem porovnatelna (26, 90). Jina neuroaxialni
analgezie na porodnim sale podéna nebyla, jakkoli naptiklad kombinovana epiduralné-
subarachnoidalni blokada je velmi propagovanou metodou v zahrani¢i. | sou¢asna odborna
literatura se shoduje, ze kombinuje nejen vyhody, ale i nevyhody obou postupti (96).
Incidence epiduralni analgezie byla alarmujici zpravou zejména z divodu statisticky

vyznamného zvratu pozitivniho vyvoje ¢etnosti podani epiduralni blokady, jak byl publikovan
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v ptedchozich pracich (91). Systémova analgezie nebyla ve studijnim obdobi anesteziologem
podana, jakkoli dvé zapojena centra deklarovala moznost podani remifentanilu pro tlumeni
porodnich bolesti.

Cennou informaci piinesla studie ve vztahu k incidenci komplikaci spojenych
s epiduralni analgezii. Za jednu z moznych komplikaci (a v ranych pracich vénujicich se
epiduralni analgezii ¢asto uvadénou komplikaci) byla povazovana vyssi incidence naslednych
cisaiskych fezil &i instrumentalnich porodil. Protoze v Ceské republice se dominantné pouziva
koncentrace bupivakainu ¢i levobupivakainu 0,125 %, neni tato obava na mist¢, jak ostatné
pouze 17% incidence konverze vaginalniho porodu s epiduralni analgezii na cisaisky fez
potvrdila. V celé ¢eské populaci byla incidence cisatskych ezt 24 % (66). Tuto obavu
vyvraci i aktualni metaanalyza Cochranovy databaze (97). Dalsim dilezitym udajem byla
incidence nechténé punkce dury mater pfi aplikaci epiduralni analgezie 0,7 %. Nasledna
postpunkéni cefalea nebyla ve studii sledovana, jakkoli existuje opravnény predpoklad, Ze se
incidence nebude lisit od jiz publikovanych dat (98).

Lze fict, Ze publikace podala velmi podrobny pohled na anesteziologickou praxi pti
tlumeni porodni bolesti a identifikovala n¢ktera slaba mista, kam je tieba zaméfit edukacni
pozornost. Jde zejména o dalsi rozsifeni epidurdlni analgezie a soucasné rozsifeni moznosti

podani alternativnich metod v rukou anesteziologa v podob¢ remifentanilu.
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Analgezie u porodu v Ceské republice
vroce 2011 z pohledu studie OBAAMA-CZ

— prospektivni observacni studie

Analgesia for labour in the Czech Republic in the year 2011
from the perspective of OBAAMA-CZ study — Prospective
National Survey
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ABSTRACT

Goal of the study: The aim of national survey was to
describe current practice for analgesia during labour pro-
vided by anaesthesiologists in the Czech Republic (CZE).
Type of the study: National prospective observational.
Setting: 49 obstetric departments in CZE.

Methods: We aimed to enrol all 97 obstetric departments
in CZE and to monitor every case of anaesthetic ca-
re in peripartum period during November 2011. Data
were recorded to Case Report Form with two parts
(Demography 2010 and Case Report) into TrialDB da-
tabase (Yale University, USA; adapted IBA, MU, CZE).
Demographic data for CZE were obtained on request
by UZIS. The data were analysed using SPSS 22.
Results: We enrolled 1943 cases of anaesthesiological
care and 579 (29.8%) of them was to relief labour pain.
Population and center weighted estimate of incidence
of epidural labour analgesia was 12.5% (95% Cl: 10.6%
- 14.4%). Epidural analgesia was the most frequently
applied via Tuohy needle G18 (97.8%), with administ-
ration of an epidural catheter G20 (95.7%), via medial

approach (98.8%), in lateral position (76.7%) by the
loss of resistance method (94.3%). All administrations
of epidural analgesia were started by initial bolus, only
in 28.2% of cases were followed continously. Always
has been applied mixture of local anaesthetic with su-
fentanil at a dose of 3-10 mcg. Bupivacaine was most
frequently used local anaesthetic (80.7%), followed by
levobupivacaine (12.6%). Median concentrations both
bupivacaine and levobupivacaine were 0.125% (min.
0.1%, max. 0.3%).The most common complication of
epidural analgesia was repeated puncture (21.2%),
blood inthe catheter (1.4%), blood in the needle (1.2%),
unintended puncture of the dura mater (0.7%) and
transient paresthesias (0.5%).

Conclusion: In comparison to previously published
data there was trend for lower incidence of epidural
analgesia for labour in the CZE.

KEYWORDS

labour analgesia, epidural analgesia, national
survey, Czech Republic

SOUHRN

Cil studie: Cilem této narodni observacni studie bylo
zjistit aktualni anesteziologickou praxi v ramci tlumeni
porodnibolesti anesteziologem v Ceské republice (CR).
Typ studie: Prospektivni observacni narodni studie.

Pracovisté: Celkem 49 pracovist v CR podavajicich
analgezii v peripartalnim obdobi.

Material a metoda: Oslovili jsme 97 pracovist v Ceské
republice s cilem zachytit vSechna podani aneste-
ziologické péce v peripartalnim obdobi v listopadu
201. Data byla zadavana do elektronického zdznamu
s dvéma ¢astmi (Demografie 2010 a Podani analgezie)
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v databazi TrialDB (Yale University, upraveno IBA MU,
CR). Demograficka narodni data byla ziskana dotazem
na UZIS. Pro analyzu dat byl pouzit software SPSS 22.
Vysledky: Do studie bylo zafazeno 1943 pfipad( ze
49 participujicich center (50,5 %) v CR. Bylo zazna-
menano 579 podani epidurani analgezie u vagindlniho
porodu (12,1 %). Na populaci a centra vazeny odhad
zastoupeni epiduralni analgezie byl stanoven na12,5 %
(95 % Cl:10,6-14,4%). Konverze epiduralni analgezie na
nasledny cisarsky rez byla v 17,3 % pripad(. Epiduralni
analgezie byla nejCastéji aplikovana Tuohy jehlou
G18 (97,8 %), s naslednym zavedenim epidurdiniho
katétru G20 (95,7 %), medialnim pristupem (98,8 %),
vieZze na boku (76,7 %) a metodou ztraty odporu
(94,3 %). VSechny aplikace epiduralni analgezie byly
zahdjeny inicidalnim bolusem, jen ve 28,2 % pfipadl
bylo pokracovano kontinuainim podavanim. Vzdy byla

Diky soustavnému, vice nez 20letému, usili
tymu doc. Antonina Pafizka disponuje Ceska
republika pomérné realistickym obrazem roz-
§ifeni jednotlivych anesteziologickych technik
pouzivanych v peripartalnim obdobi na jejim
uzemi. Dotaznikové akce byly v této periodé rea-
lizovany opakované v riznych intervalech, a to
od roku 1993, tedy po roce 1989, kdy se porod-
nicka anestezie a analgezie v Ceské republice
postupneé stava srovnatelnou se zipadnimi zemé-
mi. Takto byla a jsou shromazdovana zakladni
data o mnozstvi a zpusobech poskytované an-
esteziologické i porodnické péce, naposledy za
rok 2013, Tyto retrospektivni dotaznikové studie
poskytuji urcity obraz o trendech v porodnické
anestezii a analgezii v Ceské republice v posled-
nich dvou dekadach [7, 8]. Neposkytuji vSak
detailni vhled do redlné anesteziologické praxe
na porodnim sale.

Expertni skupina pro porodnickou anestezii
a analgezii pfi Ceské spolenosti anesteziolo-
gie, resuscitace a intenzivni mediciny (ESPAA
pfi CSARIM), od roku 2014 transformovana na
Sekci porodnické anestezie a analgezie (SPAA
CSARIM), si vyty¢ila jako sviij hlavni cil zlepSe-
ni anesteziologické praxe na porodnim sile, Jiz
v prvnim roce své ¢innosti, v roce 2011, vytvofila
projekt, ktery sikladl za cil pomoci narodni stu-
die ,,Obstetric Anaesthesia and Analgesia Month
Attributes in the Czech Republic“ (OBAAMA-CZ)
zmapovat aktudlni stav anesteziologické praxe
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aplikovana smés lokalniho anestetika se sufentanilem
v davce 3-10 pg. Z lokélnich anestetik byl nejcastéji
pouzit bupivakain (80,7 %), nasledovan levobupi-
vakainem (12,6 %). Median koncentrace bupivakainu
i levobupivakainu byl 0,125 % (min. 0,1 %; max. 0,3 %).
Nejcastejsi komplikaci epidurdlni analgezie byla opa-
kovana punkce (21,2 %), krev v katétru (1,4 %), krev
v jehle (1,2 %), nechténd punkce dury mater (0,7 %)
a prechodné parestezie (0,5 %).

Zaveér: V porovnani s dfive publikovanymi daty jsme
zaznamenali trend ke sniZzeni incidence epiduraini
analgezie uporodu v CR.

<l OV A

porodm’vanalgezie, epiduraini analgezie, narodni
studie, Ceska republika

Ces. Gynek, 2015, 80, ¢ 2, 5. 127-134

na Ceském porodnim sale [13, 14], a pokusit se
tak doplnit obraz o ceské porodnické anestezii
o detailni pohled.

Ackoli aktudlné neexistuje odbornymi spolec-
nostmi pfijaty doporuceny postup pro medika-
mentézni tlumeni porodni bolesti v Ceské repub-
lice, praxe podle dostupnych informaci variuje
od systémové analgetizace (oxid dusny, nalbufin,
paracetamol, spazmolytika) ¢iregionalnich blokad
(paracervikdlni, pudendalni) v rukou porodnika [7,
8, 16] pfes systémové opioidy (remifentanil) [4] aZ
po nejucinnéjsi analgezii v podobé neuroaxialni
blokady, vSe v rukou anesteziologa (epidurdlni,
kombinovana subarachnoidalni/epiduralni) [7, 8].
Ve svété je za zlaty standard povaZovana epiduralni
analgezie [2].

Zejména remifentanil, opioidni Cisty p-agonis-
ta, je povazovan diky své unikatni farmakokinetice
za ucinnou alternativu v pfipadé nedostupnosti
¢i kontraindikace epidurdlni analgezie u nas i ve
svété [4, 11].

Pro obsahlost dat ziskanych studii OBAMA-CZ
jsme zavérecnou praci rozdélili na vice publikaci
zvefejnénych v roce 2014, ¢ast tykajici se aneste-
ziologické praxe u cisafského fezu byla publiko-
vana v Casopise Anesthesia and Analgesia [13],
¢ast popisujici anesteziologickou praxi v ¢asném
pooperacnim obdobi v asopise Anesteziologie
aintenzivni medicina [14].

Aktualné predkladana prace si klade za cil po-
drobné popsat anesteziologickou praxi pii podava-
ni analgezie u porodu.



Projekt byl schvalen Etickou komisi pro mul-
ticentrické studie Fakultni nemocnice Brno.
Vzhledem k charakteru studie nebyl od pacientek
vyzadovan informovany souhlas se zafazenim do
studie, jen s anonymnim zpracovanim klinickych
dat. Studie byla zaregistrovana v mezinarodni
databazi klinickych studii ClinicalTrials.gov pod
identifika¢nim ¢islem NCT01830218. Cilem této ob-
servacni prospektivni studie bylo popsat stavajici
anesteziologickou praxi na porodnim sale v Ceské
republice (CR). Pfedkladana &ast je zaméfena na
analgezii u porodu, kterou podava anesteziolog.

Bylo osloveno vSech 97 oddéleni poskytujicich
porodnickou anestezii a analgezii v CR (10 univer-
zitnich nemocnic, 8 krajskych a79 lokdlnich) (obr.
1), a to nejprve e-mailem a nasledné osobnim kon-
taktem telefonicky, s Zadosti o zapojeni pracovisté
do jednomésicniho projektu sledovani anestezio-
logické praxe v peripartilnim obdobi (OBstetric
Anaesthesia and Analgesia Month Attributes in
Czech Republic, OBAAMA-CZ ). Centra vstoupila
do projektu prostfednictvim elektronické prihlasky
na webovych strankach studie (obaama.registry.
cz). Projekt byl podpofen a zastitén Ceskou spo-
lecnosti anesteziologie, resuscitace a intenzivni
mediciny (CSARIM). Studijnim obdobim byl mésic
listopad 2011.

Studijni databaze byla zaloZena na strukturo-
vaném dotazniku vytvofeném fidicim vyborem
studie OBAAMA-CZ (Steering Committee). On-
line databaze byla vytvorena Institutem biosta-
tistiky a analyz Masarykovy univerzity (IBA, MU)
na zakladé standardizovaného software TrialDB
(Yale University, USA) a je dostupna na adrese

obaama.registry.cz. ZkuSebni provoz databazové-
ho systému byl zahdjen ve ¢tyfech univerzitnich
nemocnicich po dobu jednoho tydne v zaii 2011.
Elektronicky studijni zaznam (eCRF) se skladal ze
dvou ¢asti. Prvni ¢ast byla tvofena demografickymi
a souhrnnymi udaji pro kazdé ze zicastnénych
porodnickych pracovist za rok 2010. Tyto poloz-
ky byly nasledné porovnany s daty ze studijniho
mésice listopadu 2011 pro kontrolu reprezentativ-
nosti dat. Prospektivni ¢ast studie byla ur¢ena pro
vS§echny konsekutivni pfipady podani porodnické
anestezie a analgezie na zicastnénych pracovistich
v listopadu 2011. Kazdy zaznam anesteziologické
péce v peripartalnim obdobi obsahoval nasledujici
¢asti: demografické udaje, anamnézu rodicky,
informace o zptisobu porodu a pfipadné poporodni
anesteziologické péci (véetné indikace vykonu, ¢a-
su operace, typu anestezie a podrobnych informaci
o zpusobu provedeni a pfipadnych komplikacich).
Detailné je struktura elektronického studijniho
zaznamu dostupna na: https://trials.cba.muni.
cz/trialdb2/interface_forms/login_obaama.asp.

Statisticka analyza

Data byla sumarizovana s pouzitim absolut-
ni a relativni ¢etnosti (spolu s 95% intervalem
spolehlivosti) pro kategoridlni proménné a me-
didnu a rozsahu hodnot pro spojité charakteris-
tiky. Vzhledem k tomu, Ze nebyly nalezeny roz-
dily v distribuci anesteziologickych technik mezi
jednotlivymi centry daného typu, byl aplikovan
na populaci odhad incidence epidurdlni analge-
zie vazeny pres zastoupeni typll center. Zaznamy
z ruznych typua zucastnénych center (fakultni,
krajské alokalni) byly vaZeny na zakladé populac-
nich dat. Popula¢ni data
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k dispozici na 22 pracovis-
tich (44,9 %). VSechna cen-
tra deklarovala moznost
podani epidurdlni analge-
zie, dvé soucasné moznost
14.9% podani analgezie remifen-
e tanilem (4 %) a jedno moz-
— 125% nost podani kombinované
epiduralni-subarachnoi-
dalni analgezie (2 %).

Ve studijnim obdobi
(listopad 2011) bylo na zu-
Castnénych pracovistich
4787 porodi, z nichZ u 1943
byly podany anesteziolo-
gické sluzby (40,6 %). Pro
tlumeni porodni boles-
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ti byla poddna vyhradné
epidurdlni analgezie, ji-

Obr. 2  Vyvoj Eetnosti epiduralni analgezie v CR v letech 1993-2011.

na nebyla ve sledovaném
obdobi zaznamendana.

Zdroj dat oznagenych * (2010, 2011) - studie OBAAMA-CZ, oznagenych # (2009) - Pafizek etal. 2012 An]i 310 byl idu-
[8], ostatni (1993, 1994, 1996, 1998, 2000, 2001, 2010) Pafizek et al. [6] ,I; 1501‘1, 0 ly 0.5,79 €p " e
Data mimo vyznaéeny 95% interval spolehlivosti (95% CI) Ize povaZovat za statisticky vyznamng Talnich analgezii (12,1 %).

rozdilna.

znamnosti a = 0,05 jednovybérovym binomickym
testem. Analyza byla pocitana pouZzitim software
SPSS 22 (IBM Corporation, Armonk, NY).

Studie se zucastnilo 49 porodnickych praco-
vist (50 anesteziologickych) poskytujicich anes-
tezii a analgezii v peripartalnim obdobi z 97 v CR
(obr. 1). Osm center bylo univerzitnich (16,3 %;
80,0 % z 10), osm krajskych (16,3 %; 100% z 8)
a 33 lokalnich (67,3129%; 41,8% ze 33). Ackoli z hle-
diska poctu zucastnénych center bylo ve studii
zafazeno jen néco malo pfes 50 % pracovist, z po-
hledu podilu narozenych déti v CR v listopadu
2011 zicastnéna centra pokryla 60 % vech porodu
(4787 z 8044 narozenych). Anesteziologické sluzby
(anestezie u cisaiského fezu, porodni analgezie,
Casna poporodni anestezie) byly podavany v rezimu
24/7 ve 41 centrech (83,7 %). Anesteziologicky tym
vyhrazeny jen pro pozadavky porodniho salu byl

Tab.1 Kombinace vykonii naslednych po aplikované epiduralni

analgezii
N (%)
Epiduraini analgezie 579 (100 %)
VagindIni porod 453 (78,2 %)
Konverze na cisarsky fez 100 (17,3 %)
Casna poporodni revize po vaginalnim porodu 25 (4,3 %)
Cisarsky Fez a Casna revize po cisafském fezu 1(0,2 %)
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Na populaci a centra va-

Zeny odhad zastoupeni

epidurdlni analgezie byl
stanoven na 12,5 % (95% CI: 10,6-14,4%). V roce
2010 byla incidence epiduralni analgezie ziskana
z demografické ¢asti studie OBAAMA-CZ 13,2 %,
coz neni statisticky vyznamneé rozdilné oproti lis-
topadu 2011 (obr. 2).

Kombinace epiduralni analgezie s dal§imi vy-
kony v peripartalnim obdobi je uvedena v tabul-
ce 1. Konverze epidurdlni analgezie na nasledny
cisafsky fez byla v 17,3 % pfipadi. Zakladni cha-
rakteristika souboru rodicek s epidurdlni analgezii
je uvedena v tabulce 2. Charakteristika kohorty
novorozencu narodivsich se po aplikaci epiduralni
analgezie matce je uvedena v tabulce 3.

Indikace a ¢asovani aplikace epiduralni blokady

Nejcastéjsi indikaci pro aplikaci epidural-
ni analgezie bylo pfani samotné rodic¢ky (393;
67,9 %), dale to bylo doporuceni porodnika (298;
51,5 %) nebo porodni asistentky (79; 13,6 %). Pouze
ve 47 ptipadech (8,1 %) to bylo na podkladé zdra-
votni indikace. Casné, tedy pfi malém porodnim
nélezu (0-2 cm dilatace ¢ipku) bylo zavedeno 71
blokad (12,3 %). Pfi porodnim nalezu dilatace dé-
lozniho ¢ipku 2-6 cm to bylo 501 aplikaci (86,5 %;
156 pfi 3 cm; 232 pfi 4 cm; 80 pfi 5 cm; 23 pii
6 cm). Na pokroc¢ilém nélezu (7 cm - lem) to bylo
7 aplikaci (1,2 %).

Metody pouzité pfi aplikaci epidurilni blokady
Epidurdlni analgezie byla aplikovana prostied-
nictvim Tuohy jehly G18 v 566 (97,8 %) pfipadech,



Tab.2 Popis souboru pacientek s porodni analgezii (n = 579)

N (%)
ASA la2 575 (99,3 %)
3avice 4(0,7 %)
Parita 1 428 (73,9 %)
2 avice 151(26,1 %)
Vék (N = 571) Medidn (5-95 %)/Pramér (SD) 30,0 (20,0-38,0)/29,2 (6,0)
<=30 326 (571 %)
>3 245(42,9 %)
Gestace (N = 478) Medidn (5-95 %)/Prumeér (SD) 40,0 (37,0-42,0)/39,4 (2,1)
<35 25 (4,3 %)
>36 454 (95,7 %)

Hmotnost pfed porodem (aktualni)

Medidn (5-95 %)/Primér (SD)

78,0 (60,0-104,0)/80,1 (13,7)

BMI (aktudini))

Medidn (5-95 %)/Pramér (SD)

275 (22,5-36,5)/28.4 (4.3)

(N =546) nadvdha (<29,9) 379 (69,4 %)
obezita (>30,0) 167 (30,6 %)

Osobni anamnéza Hypotyredza 50 (8,6 %)
Plicni onemocnéni 24 (41%)
Kardiovaskuldmi onemocnéni 18 (3,1 %)
Koagulopatie 22 (3,8 %)
Onemocnéni patere 10 (1,7 %)
Diabetes mellitus 8 (1,4 %)
O¢ni onemocnéni 6 (1,0 %)
Psychiatrické onemocnéni 40,7 %)
Neurologickd onemocnéni (epilepsie, 6 (1,0 %)
myastenia gravis, sclerosis multiplex

Komplikace ziskané v téhotenstv( Hypotyredza 50 (8,6 %)
Predcasny odtok plodové vody 32(55%)
Gestacni diabetes 27 (4,7 %)
Gestacni hypertenze 25 (4,3 %)
Preeklampsie 9 (1,6 %)
Porucha placentace 81,4 %)
Insuficience placenty 5(0,9%)

Tab.3 Charakteristika novorozenct s podanou epiduralni analgezii (n = 584)

N (%)
pH (n = 458) Median (5-95 %)/Primér (SD) 73(71-7,4)/73(22)
Hmotnost (n = 584) Median (5-95 %)/Primér (SD) 3400,0 (2220,0-4120,0)/3313,0 (666,0)
Apgar 1. minuta 6 améné 33 (59%)
(n=562) 7 a vice 529 (94,1%)
Apgar 5. minuta 6 améné 12 (21%)
(n=562) 7 a vice 550 (97,9%)
Apgar 10. minuta 6 améné 6 (11%)
(n=557) 7 a vice 551(98,9%)

ve zbyvajicich byla pouzita Tuohy jehla G20. 98,8 %)dosazeniepidurdlniho prostoru byl pouZit
ProdlouZena verze jehly byla pouzita ve ¢tyfech pétkrat paramedidlnia tfikratlaterdlni. Aplikace

pripadech (0,7 %).

epiduralni blokady byla provedena vét§inou v po-

Epiduralni katétr G20 byl zaveden v 554 pti- loze vleZe na boku (444;76,7 %), ve zbytku pfipada
padech (95,7 %). Jiny neZ medidlni pfistup (572; vsedé. Vét§inou bylo odhadované misto punkce
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lokalizovano v trovni obratlii L1-L4 (554; 95,7 %),
nad trovni L1 bylo aplikovano 19 blokad (3,3 %), pod
uarovni L4 6 blokad (1,0 %). Vét§inou byla pouZita
pro detekci epidurdlniho prostoru metoda ztraty
odporu, a to v 546 piipadech (94,3 %), Casto vkom-
binaci s metodou pocitu prostupu zlutym vazem
(66; 11,4 % ) ¢i metodou visici kapky (23; 4,0%).

Lékafti se zkuSenosti do dvou let praxe, tedy ve
specializa¢ni pfipravé bez absolvovani kmenové
zkousky, podali 55 blokad (9,5 %). Lékari s praxi
2-5 let pak podali 111 blokad (19,2 %).

Zpusoby podani a 1é¢iva pouZitid pro podani
epidurailni blokady

VSechny aplikace epidurdlni analgezie byly
zahdjeny inicidlnim bolusem. Ve 163 piipadech
se pokracovalo kontinualnim podavanim (28,2 %).
U 43 pfipadi byl podan vice nez jeden bolus (7,4 %).

Vzdy byla aplikovana smés lokdlniho aneste-
tika se sufentanilem v davce 3-10 pg. Z lokalnich
anestetik byl nejcastéji pouZzit bupivakain (467;
80,7 %), nasledovan levobupivakainem (73; 12,6 %)
a ropivakainem (39; 6,7 %). Median koncentrace
bupivakainu i levobupivakinu byl 0,125 % (min.
0,1%, max. 0,3 %). Medidn koncentrace ropivakai-
nu byl 0,2 % (min. 0,12 %, max. 0,2 %).

Komplikace spojené s aplikaci epiduralni blo-
kady

Opakovany transdermalni vpich byl nejcastéjsi
komplikaci aplikace epidurdlni blokady, kdy dva
pokusy byly zaznamenany u 91 ptipadua (15,7 %),
tfi a vice pokusii bylo u¢inéno u tispé$ného podani
ve 32 ptipadech (5,5 %), celkem tedy incidence této
komplikace byla 21,2 %.

Incidence jinych komplikaci spojenych s apli-
kaci epidurdlni blokady byla 4 % (23 piipadh).
Krev v katétru zkomplikovala 8 aplikaci (1,4 %),
krev pfitomna v jehle 7 aplikaci (1,2 %), nechténa
perforace dury mater 4 piipady (0,7 %), pfechodné
parestezie 3 pfipady (0, 5%) a selhani blokady bylo
zaznamenano v 1 pfipadé (0,2 %).

Od prvni alarmujici zpravy Kralerta [3], ktery
vroce 1985 informoval odbornou vefejnost o neuté-
Seném stavu tlumeni porodni bolesti v CR, pficha-
zeji pozitivni zpravy o rozsiteni zejména epiduralni
analgezie na ¢eskych porodnich sdlech z pera tymu
Pafizka etal. [7, 8]. Tento trend, zfejmé zplisobeny
probihajicim kontinudlnim vzdélavanim v této
oblasti (organizovanym pfedev$im doc. Patizkem),
byl, zda se, na svém vrcholu v roce 2009, kdy je
publikovana incidence epiduralni analgezie u po-
rodu 17,5 % [8]. Nasledné publikace se shoduji ve
statisticky vyznamném sniZeni incidence. Trend
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vyvoje pouziti epidurdlni analgezie u porodu za-
chycuje obr. 2. Zda ptjde o trend setrvaly, muze
napovédét vysledek dotaznikového pruzkumu re-
alizovaného v roce 2013 Patfizkem et al. a zejména
studie OBAAMA-INT planovand na rok 2015.

Vyznamnou vyhodou predkladané prace je sku-
tecnost, Ze podle naseho zjisténi nebyla do soucas-
nosti v Ceské republice publikovana prace zabyva-
jici se anesteziologickou praxi pfi tlumeni porodni
bolesti zahrnujici vSsechny konsekutivni ptipady ve
studijnim obdobi na zapojenych centrech.

DillezZitym zjiSténim studie OBAAMA-CZ je sku-
tecnost, Ze dostupnost anesteziologické péce pro
porodni sil v nepfetrZitém provozu je vice nez 80 %
a takfka 45 % pracovi$t ma tym dedikovany jen
pro porodni sdl. Ze zapojenych pracovist deklaro-
valo moznost podani epidurdlni analgezie 100 %.
I ve srovnani s vyspélou zdpadni Evropou a USA
nejde o ¢isla zanedbatelnd, o to vice zarazi rozdil
v incidenci podani epiduralni blokady, ktera se
v téchto zemich pohybuje mezi 40-85 % (Svédsko,
Belgie, USA). Srovnatelnou incidenci s nasi, tedy
12,5%, ziskame pohledem do Némecka s incidenci
17,5 % [6].

Nezpochybnitelnou skutecnosti je velka homo-
genita podavané péce v ramci CR zachycena studii
OBAAMA-CZ, zfejmé dand historicky vedenim
vzdélavani v této oblasti anesteziologické péce
z jednoho centra, coZ lze povazovat za uréitou
konkurenéni vyhodu pii pfipadném rozvoji dal§ich
metod a aktualizaci informaci [8].

Zajimavou skute¢nosti je naproti tomu absence
alternativnich metod tlumeni porodnich bolesti
anesteziologem ve sledovaném obdobi. U oxidu
dusného (Entonox) a nalbufinu je to zfejmé dano
skutecnosti, Ze tato metoda je prevazné v rukou
porodnikd [16]. U velmi slibné metody podani
remifentanilu naproti tomu jde o metodu alter-
nativni k epiduralni blokadé a je k ni na pracovis-
tich, které deklaruji jeji dostupnost (2 vOBAAMA
studii), pfistupovano v ptripadé kontraindikace
epidurdlni blokady [4]. Absolutni kontraindikace
podani epidurdlni analgezie neni pfili§ ¢astd. Na
druhou stranu, jakkoli je analgeticka uc¢innost
remifentanilu u porodu vyS$si oproti jinym sys-
témové podavanym analgetikim (paracetamol,
oxid dusny, petidin, nalbufin), kvalit epiduralni
analgezie nedosahuje, a ta tak z@istava ,zlatym*
standardem [4].

Moznym spole¢nym jmenovatelem absence
¢i nizké incidence aplikace analgezie metodami
Parturient Controlled Epidural Analgesia (PCEA)
¢i Remifentanil Parturient Controlled Analgesia
(rPCA) muze byt mald penetrace infuznich pump
vybavenych rezimem Patient Controlled Analgesia
(PCA). Moznou limitaci mtiZe byt jednak hledisko
ekonomické (20 000 azZ 40 000 K¢ za potizeni soft-



ware ¢i nové pumpy, zdroj B. Braun a AMV) ana
druhé strané to mtZe byt dislokace téchto pump
pro vykony s pfedpokladanou silnou pooperaéni
bolesti v ramci Acute Pain Service konkrétniho
pracovisté [15].

Diivodem pro absenci pouZiti kombinované
epidurdlné-subarachnoiddlni techniky miiZe byt
mala zkuSenost s touto technikou v ramci CR,
kde jeji pouziti deklaruje pouze jedno pracovisté,
dale to muzZe byt i nejasny benefit této metody,
kdy sice spojuje vyhody, ale i nevyhody obou me-
tod, jak ostatné ukazuje i recentni metaanalyza
Heesena et al. [1].

Incidence komplikaci pfimo spojenych s poda-
nim epidurdlni analgezie je nizka, pokud odeCteme
opakovany transdermalni vpich pfi aplikaci anal-
gezie, kdy naopak vice nez20% incidence je ¢asta,
avSak muize byt zptisobena skutecnosti, ze vice
nez jednu ¢tvrtinu blokad podali anesteziologové
bez specializované zplsobilosti. Ostatni kompli-
kace maji prekvapivé nizkou Cetnost ve srovnani
této skutecnosti se 1ze jen dohadovat, zejména
v kontextu, kdy selhani blokady bylo popsano jen
v jednom piipadé. Casto uvadéna postpunkéni
cefalea byla v ramci na$i studie zaznamenana
jen ve vztahu k anestezii u cisafského fezu [5, 13].
Nechténa punkce dury mater ma v porodnické po-
pulaci incidenci 1-5 % [9], v nasi studii je to pouze
v 0,7 % piipadii. Pri pfibliZzné 80% pravdépodobnos-
ti vzniku postpunkéni cefaley 1ze odhadovat v této
kohorté 3 (0,5 %) takto vzniklé komplikace [9].

Za jednu z moznych komplikaci a v ranych
pracich vénujicich se epidurdlni analgezii ¢asto
uvadénou komplikaci byla vyssi incidence nasled-
nych cisafskych fezu ¢i instrumentdlnich porodu.
ProtoZe v CR se dominantné pouziva koncentrace
bupivakainu ¢i levobupivakainu 0,125 %, neni tato
obava namisté, jak ostatné 17% incidence konver-
ze vaginalniho porodu s epidurdlni analgezii na
cisafsky fez potvrzuje. V celé ¢eské populaci je
aktudlné 24% incidence cisafskych fezt [13]. Tuto
obavuvyvraci i aktudlni metaanalyza Cochranovy
databéze [12].

Protoze epiduralni analgezie je planovanym vy-
konem vét§inou bez jasné zdravotni indikace k je-
jimu provedeni, neni prekvapivé, Ze drtivou vétsi-
nu vykonu iniciuje pacientka sama (takfka 68 %)
v konsenzu s porodnikem, porodni asistentkou
a anesteziologem, jak ukazuje studie OBAAMA-CZ.

Negativni vliv podané epidurdlni analgezie na
novorozeneckou poporodni adaptaci byl opakované
vyvracen a nase prace je také potvrzuje [10]. Dalsi
¢asto pokladanou klinickou otazkou je ¢asovani
aplikace epiduralni blokady podle porodniho na-
lezu ve vztahu k dal§imu prubéhu porodu. Z nasi
studie plyne vysoka variabilita porodniho nalezu

v dobé aplikace epidurdlni analgezie (0 cmazlem).
Ani nejnovéjs$i metaanalyza Cochranovy databa-
ze nenachazi zhorSeni v kterémkoli parametru
prubéhu porodu ve vztahu k zahdjeni epiduralni
analgezie [12].

Za limitaci studie mlZe byt povaZovana délka
studijniho obdobi a pocet zafazenych pacientek.
Tuto limitaci podle naseho soudu vyvazuje pro-
spektivni design studie a zafazeni vSech rodicek
jednotlivych center do studie (all consecutive).
V porovnani s jinymi publikovanymi pracemi tato
limitace neni pfili§ vyznamna [7, 8]. Dalsi limitaci
muzZe byt ucast jen poloviny center, které vSak
realné pokryvaji takfka dvé tfetiny porodii v Ceské
republice. Velka porodni centra (univerzitni a kraj-
skd) byla pokryta téméf uplné (88,9 %). I s vyse
uvedenymi limitacemi 1ze studii povaZovat pii
uplatnéni statistického vazeni podle typu center
za populac¢né prutfezovou pro odhady incidence
podavani epidurdlni blokddy. V neposledni fadé je
limitaci absence moznosti srovnani trendti v oblas-
tiaplikace porodni analgezie, vyjma incidenc¢nich,
s jinymi publikovanymi pracemi na stejné téma
v Ceské republice, kterou by mohly rozptylit dalsi
studie na podobné téma se specifickym zamére-
nim, zejména studie OBAAMA-INT planovana na
rok 2015 (obaama.registry.cz).

V porovnani s dfive publikovanymi daty jsme
zaznamenali trend ke sniZeni incidence epidurdlni
analgezie a absenci alternativnich metod tlumeni
bolesti u porodu v CR v rukou anesteziologa.

Studie byla ve formé posteru prezentovana
na kongresu Euroanaesthesia 2013 v Barceloné,
Spanélsko. Cast studie OBAAMA-CZ vénujici se
anestezii u cisatského fezu byla publikovana v ro-
ce 2014 v asopise Anesthesia and Analgesia. Cast
studie vénujici se anestezii v casném poporodnim
obdobi byla publikovana v roce 2014 v ¢asopise
Anesteziologie a intenzivni medicina.

Studie byla zaregistrovina v mezinarodni da-
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Prace byla publikovana v nejdéle vychazejicim anesteziologickém Casopise Anesthesia
and Analgesia. Nejcennéjsi informaci byla skutecnost, ze incidence celkové anestezie u
cisafského fezu je jiz pouze 44,4 %. V porovnani s celosvétovymi daty, zejména u
vysokopiijmovych zemi, vSak stale jde 0 incidenci vysokou, zejména s ohledem na
skute¢nost, Ze toto zastoupeni vyznamné nekleslo ani v ptipad¢é vyhodnoceni pouze
elektivnich cisafskych fezt. Piesto $lo vV porovnani s piedchozimi roky o trend klesajici, tedy
pozitivni, protoZe neuroaxialni blokada umoznuje anesteziologovi vyhnout se rizikovému
zajisténi dychacich cest (99).

Lze vSak miru incidence neuroaxialni blokady povazovat za jediné métitko kvality
poskytované anesteziologické péce u cisarského fezu?

Unikatni pohled na studii ptinesl Editorial Joy L. Hawkinsové publikovany ve stejném
¢asopise jako puvodni prace, ktera ji dala do kontextu s aktualnimi celosvétovymi trendy a
vyzdvihla potencial studie v identifikaci slabych mist pfi podavani anestezie u cisatského fezu
(65). Soucasné poukazala na skute¢nost, ze az piili§ prisny ton nasi prace tykajici se nizké
incidence neuroaxialni blokady u cisafského fezu je tfeba vnimat v Sir§im kontextu a Ze
neexistuje jasné¢ definovana hranice mezi ,,dobrou‘ a ,,$patnou‘ incidenci. Hovofila o
preferenci neuroaxialni blokady a jejich nespornych vyhodach, jako je kontakt matky
S novorozencem, mensi riziko perioperacni krevni ztraty, nizsi riziko trombembolie, a také 0
lepsi kontrole pooperaéni bolesti. Na druhou stranu popsala nezpochybnitelné indikace
celkové anestezie, za které povazuje prolaps pupecniku, vaznou abrupci placenty ¢i té€Zkou
bradykardii plodu pfi absenci jiZ zavedené neuroaxialni blokady. Individualizovany ptistup ke

kazdému ptipadu by tedy mél byt modernim trendem v anestezii u cisatského fezu.

40



Neékolik aktualnich publikaci zabyvajicich se bezpecnosti anestezie a obecné
komplikacemi v peripartalnim obdobi v souvislosti s anestezii poukazuje na skutecnost, ze
diky vysoké incidenci neuroaxialni blokady u cisafského fezu je drtiva vétsSina komplikaci
spojena prave s touto formou anestezie (100-102). Bezesporu jde o posun oproti prvni zpraveé
Joy L. Hawkins z roku 1997, v niz z divodu vyssiho vyskytu obtizného zajisténi dychacich
cest identifikovala celkovou anestezii jako Sestnactinasobné rizikovéjsi oproti neuroaxialni
(44). Zjisténi je v souladu s nasi praci i s poslednimi zpravami britského registru CEMACH,
ktery napnul pozornost pfedevsim na reverzi nervosvalové blokady na konci celkové
anestezie (103). Timto smérem smé&fuje i studie Rocuronium and Sugammadex In Obstetrics
(RocSuglO), jez byla motivovana nizkou incidenci aktivniho zvratu nervosvalové blokady po
cisaiském fezu v celkové anestezii v Ceské republice identifikovaného studii OBAAMA-CZ
(45%).

Nase prace dale identifikovala mnoho slabych mist ¢eské anesteziologické praxe na
porodnim sale. Jde pfedevsim o edukaci rodic¢ek, kdy poukazala na vysokou miru odmitnuti
neuroaxialni blokady samotnou rodickou bez ohledu na urgenci vykonu. Dale to bylo malé
mnozstvi prokazatelné zaznamenanych pfedoperacnich zhodnoceni dychacich cest dle
Mallampatiho (37,5%), malé mnozstvi podani antibiotické profylaxe pfed koznim fezem
(11%) a pouziti subarachnoidalni jehly s hrotem typu Pencil point pouze v 60 % piipadi.
Identifikace téchto slabych mist ¢eské anestezie u cisafského fezu a spravna a intenzivni
edukace muze slaba mista v budoucnosti zacelit a zaméfit pozornost na dalsi témata.

Prace byla ocenéna Dvoiackovou cenou za nejlepsi praci v oblasti anesteziologie a

periopera¢ni mediciny publikovanou v roce 2014 udélovanou CSARIM.
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Anesthesia for Cesarean Delivery in the Czech
Republic: A 2011 National Survey
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Dagmar Seidlova, MD, PhD,§ Lucie Brozova, Bc,|| and Jiri Jarkovsky, MSc, PhD]||

BACKGROUND: The purpose of this national survey was to determine current anesthesia prac-
tices for cesarean delivery in the Czech Republic.

METHODS: In November 2011, we invited all departments of obstetric anesthesia in the Czech
Republic to participate in a prospective study to monitor consecutive peripartum obstetric anesthe-
sia procedures. Data were recorded online in the TrialDB database (Yale University, New Haven, CT).
RESULTS: The response rate was 51% (49 of 97 departments); participating centers represented
60% of all births in the country during the study period. There were 1943 cases of peripartum
anesthesia care, of which 1166 cases (60%) were anesthesia for cesarean delivery. Estimates
were weighted based on population distribution of cesarean delivery among types of participating
centers. Neuraxial anesthesia was used in 55.6% (95% confidence interval [Cl], 52.8%—58.5%);
the distribution of anesthesia techniques differed among type of participating center. The rate of
neuraxial anesthesia in university hospitals was 55.6% (95% Cl, 51.5%-59.6%), 32.4% (95% Cl,
26.4%-39.0%) in regional hospitals, and 60.7% (95% Cl, 55.2%—66.0%) in local hospitals. The
reasons for cesarean delivery under general anesthesia were emergency procedure (67%), refusal
of neuraxial blockade by parturient (30%), failure of neuraxial anesthesia (6%), and preoperative
administration of low-molecular-weight heparin (3%). Postcesarean analgesia was primarily provided
by systemic opioid (66%) and nonopioid analgesics (61%), solely or in combination. Epidural post-
operative analgesia was used in 14% of cases. Compared with national neuraxial anesthesia rate
data published in the 1990s (6.7% in 1993), there has been an upward trend in the use of neuraxial
anesthesia for cesarean delivery during the 21st century (40.5% in 2000) in the Czech Republic.
CONCLUSIONS: The rate of neuraxial anesthesia use for cesarean delivery has increased in the
Czech Republic in the last 2 decades. However, the current rate of general anesthesia is high
compared with other Western countries. (Anesth Analg 2015;120:1303-8)
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Analgesia (ESPAA), there was no regular monitoring of
obstetric anesthesia and analgesia care. Some data were
available from Dr. Antonin Parizek, an obstetrician who had
been trying, at irregular intervals, to retrospectively collect
data on the availability of epidural analgesia in maternity
units and anesthetic techniques for cesarean delivery since
1993. Thanks to these observations, we can create a realis-
tic picture of the trends in obstetric anesthesia in the Czech
Republic during the last 2 decades.!

Because the main goal of the ESPAA was to improve
obstetric anesthesia care in the Czech Republic, the nation-
wide project “Obstetric Anesthesia and Analgesia Month
Attributes in the Czech Republic (OBAAMA-CZ)” was
created in 2011. The main objective of the project was to
describe in detail the current practices and techniques in
obstetric anesthesia care. The current article summarizes the
findings on anesthesia practices for cesarean delivery only.
Other data will be summarized at a later date.

METHODS

The project was approved by the ethics committee for multi-
center studies of the University Hospital Brno; informed patient
consent was not required. The outcome of the cross-sectional
nationwide survey was to describe current practices in obstetric
anesthesia in the Czech Republic, mainly for cesarean delivery.
All 97 departments of anesthesia that provide obstetric anes-
thesia were contacted (10 university, 8 regional, and 79 local
hospitals), first by mail and then personally by telephone, with
a request to participate in the 1-month project that monitored
anesthetic practices in the peripartum period (OBAAMA-CZ).

www.anesthesia-analgesia.org 1303
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The centers participated in the project via an electronic applica-
tion form on the study website (obaama.registry.cz). The project
had the endorsement of the Czech Society of Anesthesia and
Intensive Care Medicine and was conducted in November 2011.
The OBAAMA-CZ database was based on a struc-
tured questionnaire created by the OBAAMA-CZ Steering
Committee. The online database was created by the Institute
of Biostatistics and Analyses, Masaryk University, through
standardized software Trial DB (Yale University, New Haven,
CT). A test operation of the database was launched in 4 uni-
versity hospitals for 1 week in September 2011. The struc-
ture of the Electronic Case Report Form consisted of 2 parts.
The first part included demographic and summary data for
each participating obstetric facility for 2010. These entries
were compared with the data from the reference month,
November 2011, to check the representativeness of the data.
The prospective part of the study followed consecutive cases
of obstetric anesthesia and analgesia at all participating sites
in November 2011; each case at each participating institu-
tion was entered into the study database. Each record was
related to an individual parturient and contained the follow-
ing sections: demographic data, medical history, information
on mode of delivery (including cesarean delivery indication,
time of surgery, type of anesthesia, and detailed information
on its performance). Consecutive cesarean deliveries per-
formed in participating centers are reported in this study.

Statistical Analysis

The data were summarized using absolute and relative fre-
quencies for categorical variables (95% confidence intervals
[CIs]) and median (range) for continuous variables. Because
of the differences in distribution of anesthesia techniques
among the type of participating hospitals, the weighted esti-
mate was adopted for the computation of estimated overall
prevalence of anesthesia techniques. The records from the
different types of participating centers (university, regional,
and local) were weighted based on population data, so their
proportion (weight) in the computation of anesthesia type
proportions (simple percentages based on weighted data-
set) reflected the population structure of types of centers; the
total sum of weighted records influencing the width of the
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provided asymptotic CIs remained the same as before weight-
ing (N = 1166). The population data were obtained from the
database of the Institute of Health Information and Statistics
of the Czech Republic (http:/ /uzis.cz/en; data provided on
request: uzis@uzis.cz). Previously published data, by Parizek
etal.! of neuraxial anesthesia population estimates were com-
pared with the CIs of our current estimate to identify statisti-
cally significant differences; the comparison with 95% CI is
equivalent to 1-sample binomial test with o = 0.05.

The analyses were computed using Statistica 10 (StatSoft,
Prague, Czech Republic) and SPSS 22 software (IBM
Corporation, Armonk, NY).

RESULTS
Forty-nine obstetric facilities of 97 obstetric centers or depart-
ments responded to the survey (51%) (Fig. 1). Eight centers
were university (16%; 80% of 10 university hospital obstet-
ric departments), 8 were regional (16%; 100% of 8 regional
obstetric departments), and 33 were local (68%; 41.8% of 79
local obstetric departments). Stratification of centers by deliv-
eries per year is shown in Table 1. During the study period,
there were 4787 births registered in the OBAAMA-CZ data-
base in participating centers, which was 60% of all deliveries
in the Czech Republic during November 2011.2

Anesthesia services were used in 1943 (40.5%) deliver-
ies. The most common reason was cesarean delivery (1166;
60.0%). The overall cesarean delivery rate was 24.4%; 56.8%
of these were intrapartum cesarean deliveries and 43.2%
were elective. Forty-one (83.7%) centers reported availabil-
ity of continuous anesthetic service (24 hours/7 days) for
the delivery room. Teams dedicated solely to delivery room
requirements were available in 22 departments (44.9%).

The demographic characteristics of the parturients are
shown in Supplemental Digital Content Table 1 (http://
links.lww.com /AA/B49). The average age of mothers at the
time of delivery was 30.8 + 5.2 years, and 1087 cases (93.2%)
were ASA physical status I or II.

Anesthesia for Cesarean Delivery
Ageneral overview of the types of anesthesiaadministered for
cesarean delivery is shown in Table 2. Table 3 shows the type

Figure 1. Participating centers. University

K"Viﬂﬂ' (circle), regional (triangle), and local (dot).
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of anesthesia according to type of center. Administration of
epidural analgesia for labor, before the decision for cesarean
delivery, was recorded in 100 cases, but only in 44 cases the
epidural analgesia was extended to anesthesia for cesarean
delivery. Combined spinal-epidural (CSE) anesthesia was
not administered for any cesarean delivery. Detailed char-
acteristics of general and neuraxial anesthesia for cesarean
delivery are shown in Supplemental Digital Content Tables
24  (http://linkslww.com/AA/B50; http://links.Iww.
com/AA/B51; http:/ /links.lww.com/AA /B52). Details on
preoperative management, Mallampati scores, indications
for cesarean delivery, and neonatal outcome characteris-
tics are shown in Supplemental Digital Content Tables 5-8
(http:/ /links.lww.com/AA/B53;  http:/ /links.Iww.com/

AA/B54; http://links.lww.com/AA/B55; http://links.
Table 1. Participating Centers Stratified by
Deliveries per Year

Annual delivery rate N (%)
<1000 19 (39)
1001-2000 16 (33)
2001-3000 7 (14)
>3001 4(8)
Did not provide this information 3(6)

Forty-nine centers participated in the survey.

Table 2. Choice of Anesthesia for Cesarean Delivery

Emergency  Elective
662 (57) 504 (43)
General anesthesia 553 (47) 383 (58) 170 (34)
Indication for general
anesthesia
Urgency 256 (67) NA
Refusal of neuraxial 57 (15) 109 (64)
anesthesia by parturient
Failure of neuraxial 16 (4) 16 (9)
anesthesia
Bleeding 8(2) 5 (3)
Low-molecular-weight 11 (3) 4(2)
heparin®
Abnormal placentation (6] 2(1)
Other 35(9) 34 (21)
Neuraxial anesthesia 613 (53) 279 (42) 334 (66)
Spinal anesthesia 467 (76) 198 (71) 269 (81)
Epidural de novo anesthesia 102 (17) 37 (13) 65 (19)
Epidural top-up® anesthesia 44 (7) 44 (16) 0

Data are presented as n (%).

NA = not available.

sPreoperative administration of low-molecular-weight heparin <10-12 hours
before cesarean delivery.

"Epidural top-up anesthesia is extending labor epidural analgesia to
anesthesia for intrapartum cesarean delivery.

lww.com/AA /B56). The main characteristics of periopera-
tive and postoperative care are shown in Table 4.

Compared with previously published national data dur-
ing the 1990s by Parizek et al.' shown in Figure 2 (1993,
6.7%; 1994, 8.7%; 1996, 13.9%; and 1998, 31.6%), there is an
upward trend in the use of neuraxial anesthesia for cesarean
delivery during 21st century (2000, 40.5%; 2002, 50.6%; and
2011, 55.6%).!

DISCUSSION

The purpose of this national survey was to identify current
obstetric anesthesia practices in the Czech Republic. More
than 50% of obstetric centers and departments participated
in the month-long study, and we collected data on 60% of all
deliveries in the country. The response rate was comparable
with that in other published studies for the Czech Republic
and other countries (Poland, Germany, and Great Britain).>¢
The response rate for regional centers (100% response rate)
and for university centers (80% response rate) was high, but
the response rate of local centers was poor (<45%).

The traditional and recommended approach for obstet-
ric general anesthesia for cesarean delivery is to use thio-
pental and succinylcholine for rapid sequence induction
of anesthesia, nitrous oxide, and a volatile drug for anes-
thesia maintenance until delivery and opioid administra-
tion after umbilical cord clamping. This technique has a
robust safety record and has changed very little during the
last 4 decades.®® This traditional approach also was con-
firmed in our observation with predominant use of thio-
pental and succinylcholine for rapid sequence induction.
The majority of anesthesiologists chose general anesthesia
mainly because of urgency or when neuraxial blockade was
rejected by the patient. These results are similar to those
of McGlennan and Mustafa® and British (2011) and Polish
(2009) national surveys.*® Compared with other countries,
however, the high rate of general anesthesia for cesarean
delivery in the Czech Republic (44.4%) is quite surpris-
ing. This figure is high compared with data from other
Western countries and cannot be explained by the urgency
of cesarean delivery and lack of time for administration of
neuraxial anesthesia. If we extract only elective cesarean
delivery from the overall data, the ratio between neuraxial
and general anesthesia in the Czech Republic is an alarming
66:34! For example, in the United States, the use of general
anesthesia for elective cesarean delivery was reported at the
level of 5% of cases,'™"? in Great Britain <15%, Belgium 4%,
France 1%, Spain <30%, Italy 34%, and Germany <10%.>5'3
Of interest, the cesarean delivery rate has almost tripled in
the last 2 decades (Fig. 3).

Table 3. Anesthesia Technique for Cesarean Delivery by Type of Center

N
University hospitals 610
Regional hospitals 331
Local hospitals 225
Total 1166
Total (weighted estimate)® 1166

Anesthesia technique

General
44.4% (40.4%—-48.5%)
67.6% (61.0%~73.6%)
39.3% (34.0%-44.8%)
47.4% (44.5%-50.3%)
44.4% (41.5%-47 .2%)

Neuraxial
55.6% (51.5%-59.6%)
32.4% (26.4%-39.0%)
60.7% (55.2%66.0%)
52.6% (49.7%-55.5%)
55.6% (52.8%-58.5%)

Data are presented as % (95% Cl).
Cl = confidence interval.

“Weighted on population distribution of cesarean delivery among types of participating centers.
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Table 4. Perioperative Management and
Postoperative Care

Perioperative care (n = 1166)

Estimated blood loss (mL) 400 (100-3500)
Antibiotic prophylaxis

Yes 998 (86)

No 168 (14)
Timing of antibiotic prophylaxis

After umbilical cord clamp® 867 (74)

Immediately before skin incision 131 (11)
Uterotonics administration

Yes 1158 (99)

No 8(1)
Uterotonics (solely or in combination)

Oxytocin 1053 (90)

Carbetocin 79(7)

Methylergometrine 501 (43)

Prostaglandins 10(1)
After postoperative care

Postoperative/postdelivery ward 276 (24)

Critical care unit 16 (1)

Postanesthesia care unit 103 (9)

Obstetric intensive care unit 771 (66)
Postoperative analgesia (solely or in combination)

Epidural analgesia 167 (14)

Systemic opioid analgesia 773 (66)

Systemic nonopioid analgesia 711 (61)

Data are presented as n (%) or median (range).
“There is no guideline for timing of antibiotic prophylaxis in Czech Republic.
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Figure 2. Neuraxial anesthesia for cesarean delivery in Czech
Republic between years 1993 and 2011. Data are presented as
percentage of all anesthetics for cesarean delivery (adapted from
Parizek et al., 2012).* Gray area represents 95% confidence interval
for the Obstetric Anesthesia and Analgesia Month Attributes in the
Czech Republic (OBAAMA-CZ 2011) study (values outside this inter-
val are statistically significantly different from OBAAMA-CZ; this is
equivalent to 1-sample binomial test with « = 0.05).

A surprising finding in our survey was that the use
of neuraxial anesthesia was more frequent in small local
hospitals than in large academic medical centers. Widely
considered the “state-of-the-art” technique for cesarean
delivery anesthesia, one would think that the widespread
use of neuraxial anesthesia would begin first at the central
teaching hospitals and be disseminated slowly to smaller
regional and local hospitals as more and more providers
are trained using the technique. We can only hypothesize

1306  www.anesthesia-analgesia.org

45

Cesarean Delivery
% 60 -

50
40

30 1
244

20
104 108 1.1 120

HHFH\

1993 1994 1996 1998 2000 2002 2011
Year
Figure 3. Cesarean delivery rate in Czech Republic between years

1993 and 2011. Data are presented as percentage of all deliveries.
Adapted from Parizek et al., 2012.%
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as to the reasons for this finding. In local hospitals, only
a small team of anesthesiologists is available, and opera-
tionally the team may be under greater time pressure than
in larger hospitals. Thus, they have to choose the most
practical, easy, and safe approach. Moreover, it may be
easier to enforce practice changes in smaller teams of both
anesthesiologists and obstetricians than in large centers.
Another reason may be the high percentage of maternal
refusal of neuraxial anesthesia. Parturients generally are
well informed about the care provided in “their” hospital,
including the possibilities and the quality of obstetric anes-
thesia services. It can therefore be assumed that in hospitals
where the use of neuraxial anesthesia is not routine, partu-
rients have a tendency to refuse it.

Aninteresting finding was an extremely low incidence of
Mallampati class IV airway examinations (0.20%, weighted
estimate 0.43% [95% CI, 0.04%-1.06%]). This rate was sur-
prisingly low compared with other studies'; a possible rea-
son for this difference may be insufficient attention to this
examination. Of concern, only 37.5% (437) of parturients
were evaluated for Mallampati score.

Similar to other settings worldwide, spinal anesthesia was
much more common than epidural for cesarean delivery in
the Czech Republic.*" This is likely because of its safety, effi-
cacy, and simplicity of administration, which in our study did
not differ substantially from the techniques and anesthetics
used in the rest of the world. An exception is the infrequent
use of opioids as an additive to plain bupivacaine (used <15%
of the time). A possible reason is that fentanyl and sufentanil
are not approved for intrathecal use in the Czech Republic,
and anesthesiologists may be hesitant to use them without
regulatory approval. Preservative-free morphine is the only
opioid available for intrathecal injection. Commercially
produced morphine for intrathecal administration is quite
expensive in the Czech Republic; hence, morphine for spinal
blockade is available only in a few centers where the hospi-
tal pharmacy is able to prepare it as a magistral preparation.
This is another area for possible future improvement.

Epidural anesthesia during the study period was per-
formed in 5 centers only. Of 146 epidural anesthetics, 85

ANESTHESIA & ANALGESIA
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(59%) were administered in 1 large university center. This
center was the only one using lidocaine 2%; because of the
large number of epidural anesthetics performed in this cen-
ter, this was the most commonly used local anesthetic for
epidural anesthesia. Bupivacaine, however, despite poten-
tially greater cardiotoxicity” and longer latency, remains
the local anesthetic drug of choice for epidural anesthe-
sia in most centers (similar to that used in Poland* and
Germany?®), primarily because of its economic advantages
compared with levobupivacaine. Because of corporate deci-
sions, since 2010 ropivacaine is no longer available in the
Czech Republic. Chloroprocaine is also not available in
the Czech Republic. It is astonishing that only 1 participat-
ing center was using lidocaine 2% (a local anesthetic with
substantially faster onset time and less cardiotoxicity than
bupivacaine) for epidural blockade for cesarean delivery,
and this was the only center that converted epidural labor
analgesia to epidural anesthesia by “topping up” for cesar-
ean delivery anesthesia. A possible reason for this practice
pattern is the lack of locally published obstetric anesthesia
guidelines written in Czech. Publication of “local” experi-
ences has been recognized by ESPAA as one of the most
important aims for the near future.'t

Neuraxial blockade failure (defined as need for conver-
sion to general anesthesia) was recorded in 1% of spinal and
8% of epidural anesthetics. We recorded a high incidence,
however, of supplementary sedation during neuraxial
anesthesia (19% for epidural and 22% for spinal anesthe-
sia). Because the degree of sedation was not investigated in
detail, the reasons for the sedation can only be surmised.
Given that the question of the neuraxial blockade failure
was investigated separately within the study, it is likely that
the reason for intraoperative sedation was most commonly
anxiety or mild discomfort.

It is interesting that the CSE blockade was not used in
any case. The most likely explanation is the cost of a CSE kit,
especially compared with a spinal needle. Although practice
outside the Czech Republic differs regarding the use of CSE
anesthesia for elective cesarean deliveries, the technique is
useful for patients with anticipated long procedures or other
comorbidities such as morbid obesity or heart disease."”

The study has some limitations. The main limitation is
the uneven representation of large (university and regional)
and small (local) obstetric departments. Although the study
involved most university and regional departments, <45% of
small hospitals participated in the study. However, smaller
centers made up 68% of the hospitals participating in the
study, and thus the study should represent a fair sample.
Another weakness was insufficiently detailed monitoring
of some important variables (e.g., supplemental sedation
during neuraxial anesthesia). We also noted unnecessarily
detailed monitoring of other variables, such as some per-
sonal data, which will help inform future survey design. It
would also be useful to have a better understanding of the
obstacles faced in the use of different anesthetic techniques
in individual departments. These and other issues will be
addressed in the next national survey OBAAMA-CZ 2,
which is planned by ESPAA for autumn 2015.

In conclusion, in this prospective national survey, we
obtained important data on current anesthesia practices for
cesarean delivery in the Czech Republic. Compared with

June 2015 e Volume 120 ® Number 6

previously published national data obtained during the
1990s, there is a confirmed upward trend in the use of neur-
axial anesthesia for cesarean delivery during 21st century:.
Compared with other Western countries, the high rate of
general anesthesia (44%) is unfavorable. §g
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d. Casna poporodni anestezie z pohledu studie OBAAMA-CZ — prospektivni
observacni studie. Anesteziologie a intenzivni medicina 2014

Tato prace z roku 2014 pfinesla souhrnnou informaci z anesteziologické praxe u
vykonti v asném poporodnim obdobi. Slo dominantné o vykony bezprostiedné spojené
s ¢asnymi poporodnimi komplikacemi, tedy o manualni 1yzu, revizi porodniho poranéni ¢i
revizi dutiny délozni pfi poruchéch tonizace délohy. Ptesto bylo zajimavou informaci, ze ve
studijnim souboru nebylo zaznamenano zadné peripartalni zivot ohrozujici krvaceni ani
nutnost masivni krevni ndhrady.

Unikatnim pfinosem prace bylo zjisténi rozporu mezi platnymi doporuc¢enimi pro
anestezii u akutnich vykoni a vlastnim praktickym provedenim anestezie. Drtivé
pievladajicim druhem anestezie byla celkova (92 %), a to i u pacientek, které mély jiz
aplikovanu nékterou z forem neuroaxialni blokady pted timto vykonem. Jedno z moznych
vysvétleni mize poskytnout nizka, méné nez 15%, incidence epiduralni analgezie u porodu
(29). Dalsim muze byt piedpoklad kratkého vykonu ¢i urgentnost vykonu, kdy by délka
aplikace neuroaxidlni blokady a jeji pfesah do poopera¢niho obdobi mohla znesnadnit vlastni
pooperacni prubéh.

Zajisténi dychacich cest i ventilace byla vétsinou prostfednictvim obli¢ejové masky
(67 %). Zajimavé bylo, Ze moderni supraglotické pomtcky byly vyuzity minimalné (6 %).
Piedpokladame tedy, Ze Cesky anesteziolog neakcentuje obavu z aspirace kyselé Zaludeéni
stavy u tohoto typu vykonti. Na podobny nélez, a tim i rozpor mezi doporuc¢enimi a klinickou
praxi, ale miiZzeme narazit i ve francouzské a kanadské praci (104-106). Vyssi incidenci
aspirace kyselé Zalude¢ni §tavy nepopisuje ani studie Ezriho (107).

Je zajimavé, Ze 1 pokud anesteziolog zvolil bleskovy tivod do celkové anestezie,

neaplikoval v poloving piipadu Sellickiiv hmat, ktery je soucasti bleskového tivodu do
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anestezie (79). Jeho preventivni charakter proti regurgitaci je zpochybnovan a spise se
aktudlné hovofti o zhorSeni intubac¢nich podminek, a tim prodlouzeni ¢asu pottebného
k zajisténi dychacich cest orotrachealni intubaci (108).

Velmi zajimavym zjisténim byl piikry rozpor mezi nizkou incidenci zen hodnocenych
dle Mallampatiho 111 a IV (1,7 %) a vysokym vyskytem obtizné intubace (4 %). Prace
Boutonneta et al. hovotila o vyskytu Mallampati skore I11 a IV do 48 hodin po porodu az v 51
% pripadi (109). Riziko obtizné intubace oproti udavanému 1:250 bylo v nasi studii az
desetinasobné.

Nevyhodou studie byla nemoznost srovnani s piedchozimi pracemi v ¢eském ¢i

srovnatelném prostredi a relativné maly pocet vykond, které jsme vyhodnocovali.
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SOUHRN

Cil studie: Cilem této narodni observacni studie bylo zjistit aktualni anesteziologickou praxi pro vykony v ¢asném
poporodnim obdobi v Ceské republice (CR).

Typ studie: Prospektivni observacni narodni.

Pracovisté: 49 pracovist v CR podavajicich anestezii v peripartalnim obdobi.

Material a metoda: Oslovili jsme 97 pracovist v Ceské republice s cilem zachytit vSechna podani anestezie v peripar-
talnim obdobi v listopadu 2011. Data byla zadavana do elektronického zdznamu s dvéma castmi (Demografie 2010
a Podani anestezie) v databazi TrialDB (Yale University, upraveno IBA MU, CR). Data byla popsana deskriptivné
s pouzitim software Statistica 10.

Wsledky: Do studie bylo zafazeno 1940 pripad( ze 49 participuiicich center (50,5% v CR). Z toho u 142 pripadti (7,3 %)
$lo o podani anestezie v casném poporodnim obdobi. Nej¢astéjsim vykonem byla manualini lyza (106, 74,6 %), dale
revize dutiny délozni po porodu (56, 39,4 %) a oSetreni rozsahlého porodniho poranéni (47, 33,1%). Nejcastéjsim typem
anestezie byla celkova (131, 92,3 %), ve zbyvajicich pripadech byla podana epidurdini anestezie (11, 7,7 %). Zajisténi
dychacich cest bylo vétsinou oblicejovou maskou (88, 67,2%) nebo orotrachedlni intubaci (27, 20,6%). V pripadé
intubace byl vétSinou pouzit b leskovy Uvod (24, 88,9%) s aplikaci Sellickova hmatu (15, 55,6%) a svalovou relaxaci
sukcinylcholinjodidem (27, 100%). V Uvodu do celkové anestezie byl vétsinou pouzit propofol (108, 82,4%) nasledovan
ketaminem (33, 25,2%) a thiopentalem (12, 9,2%). Analgezie v pribéhu vykonu byla zajistovana sufentanilem (55,
42,0%), alfentanilem (28, 21,4%) nebo fentanylem (16, 12,2%).

Zaver:V CR previada u vykond v casném poporodnim obdobi podani celkové anestezie s obli¢ejovou maskou a pro-
pofolem.

KLiICOVA SLOVA
poporodni anestezie - zajisténi dychacich cest - anestetika
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ABSTRACT

Stouraé P., Blaha J., Noskova P, Klozova R., Seidlova D., Jarkovsky J., Zelinkova H., OBAAMA-CZ group: Anaesthesia
for minor surgery in the postpartum period - Czech prospective national survey

Aim: The aim of the national survey was to describe current anaesthesia practice for minor surgery in the early
postpartum period in the Czech Republic (CZE).

Type of the studly: National prospective observational survey.

Setting: 49 obstetric departments in CZE.

Methods: We aimed to enrol all the 97 obstetric departments in CZE and to monitor every case of peripartum
anaesthetic care during November 2011. Data were recorded to Case Report Form with two parts (Demography
2010 and Case Report) into Trial DB database (Yale University, USA; adapted IBA, MU, CZE). The data were presented
descriptively with Statistica 10 software.

Results: We enrolled 1940 cases of anaesthesiological care from 49 participating centres, and 142 (7.3%) of the
cases were during the postpartum period. The most common procedure was manual removal of the placenta
(106, 74.6%), instrumental revision of the uterus (56, 39.4%) and repair of postpartum injury (47, 33.1%). General
anaesthesia was most commonly used (131, 92.3%), the rest of the cases were in epidural anaesthesia (11, 7.7%).
Airway was secured mainly with face mask (88, 67.2%) or orotracheal tube (27, 20.6%). If the patient was intubated,
rapid sequence induction (24, 88.9%) with cricoid pressure (15, 55.6%) and suxamethonium (27, 100%) were used
in most cases. General anaesthesia was induced with propofol (108, 82.4%) followed by ketamine (33, 25.2%) and
thiopentone (12, 9.2%). Intra-operative analgesia was provided by sufentanil (55, 42.0%), alfentanil (28, 21.4%) or
fentanyl (16, 12.2%).

Conclusion: There is a trend to use general anaesthesia with face mask and propofol for minor surgery in the post-

partum period in the CZE.

KEYWORDS

postpartum anaesthesia - airway management - anaesthetic agents

uvob

Porodnicka anestezie a analgezie je jednou
z nejspecifictéj§ich anesteziologem poskytova-
nych sluZeb. Anesteziolog musi zohlednit velké
mnozstvi rizik, kterd pfinasi patofyziologie tého-
tenstvi [1]. Samostatnou kapitolou je podavani
celkové anestezie, a toiv ¢asném poporodnim ob-
dobi [2]. Redlnou obavou zlistava az 10krat (1:250
versus 1:2500) zvySené riziko obtizného zajisténi
dychacich cest v téhotné populaci [3]. Naproti
tomu obavou neprokazanou je zvySené riziko
aspirace kyselého Zalude¢niho obsahu a rozvoj
Mendelsonova syndromu [2, 4]. Nezodpovézenou,
ale aktudlni otdzkou je, zda zminéna rizika pre-
trvavajii do ¢asného poporodniho obdobia zda je
pfipadné anesteziologové implementuji do svych
postupi, tedy zda preferuji podavani neuroaxial-
niblokady u téchto vykont a zajisténi dychacich
cest orotrachedlniintubaci v ptipadé podani ane-
stezie celkové, jako je tomu v pfipadé anestezie
pro cisaisky fez [5,6].

Z mnoha davodu, z nichZ nelze pominout
i politické a ekonomické faktory, se porodnicka
anestezie v Ceské republice stala srovnatelnou se
zapadnimi zemémi aZ po roce 1989. Pravidelné
monitorovani vykonnosti a zptisobi anestezie
a analgezie v peripartalnim obdobi bylo zahdjeno
v roce 1993 diky usili doc. Antonina Pafizka. Takto
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byla a jsou shromazdovana zakladni data o mnoz-
stvi a zplisobech poskytované anesteziologické
i porodnické péce, naposledy za rok 2013. Tyto
retrospektivni dotaznikové studie poskytujiurcity
obrazo trendech v porodnické anestezii a analgezii
v Ceské republice v poslednich dvou dekadach [7].

Expertni skupina pro porodnickou anestezii
aanalgezii (ESPAA) si vytycila jako svij hlavni cil
zlep$eni anesteziologické praxe na porodnim sale.
JiZ v prvnim roce své ¢innosti, vroce 2011, vytvofila
projekt, ktery si kladl za cil pomoci narodni stu-
die “Obstetric Anesthesia and Analgesia Month
Attributes in the Czech Republic (OBAAMA-CZ)”
zmapovat aktudlni stav anesteziologické praxe na
Ceském porodnim sdle [8].

Ackoli aktualné neexistuje evidence pro jasné
doporuceny anesteziologicky postup v ¢asném po-
porodnim obdobi, byva zdGraznovana preference
neuroaxialni blokady u téchto vykont oproti cel-
kové anestezii, kterd by méla z@stat vyhrazena
vykontim s probihajici ¢i ocekavanou velkou krevni
ztratou. V téchto pripadech je pak doporucovana
celkova anestezie s orotrachealni intubaci [9].

Pro obsahlost dat ziskanych studii OBAMA-CZ
jsme zavérec¢nou praci rozdélili na vice publikaci,
z nichz aktualné predkladana si klade za cil po-
drobné popsat anesteziologickou praxi v asném
poporodnim obdobi véetné vyskytu komplikaci.



MATERIAL A METODY

Projekt byl schvalen Etickou komisi pro mul-
ticentrické studie Fakultni nemocnice Brno.
Vzhledem k charakteru studie nebyl od pacientek
vyzadovan informovany souhlas se zafazenim do
studie, jen s anonymnim zpracovanim dat. Studie
byla zaregistrovana v mezinarodni databazi klinic-
kych studii ClinicalTrials. gov pod identifikacnim
Cislem NCTO01830218. Cilem této observacni pro-
spektivni studie bylo popsat stavajici anesteziolo-
gickou praxi na porodnim sale v Ceské republice
(CR). Predkladana ¢ast je zaméfena na éasnou
poporodni anestezii.

Bylo osloveno vSech 97 oddéleni poskytujicich
porodnickou anestezii a analgezii v CR (10 uni-
verzitnich nemocnic, 8 krajskych a 79 lokalnich,
obr. 1), a to nejprve e-mailem a nasledné osobnim
kontaktem telefonicky, s Zadosti o zapojeni praco-
vis§té do jednomeésicniho projektu sledovani aneste-
ziologické praxe v peripartalnim obdobi (OBstetric
Anaesthesia and Analgesia Month Attributes in
Czech Republic, OBAAMA-CZ ). Centra vstoupila
do projektu prostfednictvim elektronické prihlasky
na webovych strankach studie (obaama.registry.
cz). Projekt byl podpofen a zastitén Ceskou spo-
lecnosti anesteziologie, resuscitace a intenzivni
mediciny (CSARIM). Studijnim obdobim byl mésic
listopad 2011.

ANESTEZIOLOGIE

Studijni databéaze byla zaloZena na strukturo-
vaném dotazniku vytvofeném tidicim vyborem
studie OBAAMA-CZ (Steering Committee). On-
line databaze byla vytvofena Institutem biosta-
tistiky a analyz Masarykovy univerzity (IBA,
MU) na zakladé standardizovaného software
TrialDB (Yale University, USA) a je dostupna
na adrese obaama.registry.cz. ZkuSebni provoz
databazového systému byl zahdjen ve ¢tyfech
univerzitnich nemocnicich po dobu jednoho
tydne v zafi 2011. Elektronicky studijni zdznam
(eCRF) se skladal ze dvou ¢asti. Prvni cast byla
tvofena demografickymia souhrnnymi udaji pro
kazdé ze zucastnénych porodnickych pracovist za
1ok 2010. Tyto poloZky byly nasledné porovnany
s daty ze studijniho mésice listopadu 2011 pro
kontrolu reprezentativnosti dat. Prospektivni
Cast studie byla urcena pro vSechny konsekutivni
pripady podani porodnické anestezie a analge-
zie na zucastnénych pracovistich v listopadu
2011. Kazdy zdznam anesteziologické péce v pe-
ripartalnim obdobi obsahoval nasledujici ¢asti:
demografické udaje, anamnézu rodicky, infor-
mace o zpuasobu porodu a pfipadné poporodni
anesteziologické péci (véetné indikace vykonu,
¢asu operace, typu anestezie a podrobnych in-
formaci o zptisobu provedeni a pfipadnych kom-
plikacich).
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Obr.1  Pracovisté zapojena do studie OBAAMA-CZ

(Fakultni nemocnice - krouzek, krajské nemocnice - trojuhelnik, oblastni nemocnice - tecka)
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Statisticka analyza

Data byla popsana standardnimi popisnymi
statistickymi metodami; absolutni a relativni
Cetnost pro data kategoridlni a primeér, median,
rozsah, Cetnost a smérodatnd odchylka pro data
spojita. Analyza byla provedena pomoci software
Statistica 10 (StatSoft, Inc.).

VYSLEDKY

Studie se zucastnilo 49 porodnickych praco-
vist (50 anesteziologickych) poskytujicich anes-
tezii a analgezii v peripartalnim obdobi z 97 v CR
(viz obr. 1). Osm center bylo univerzitnich (16,3 %;
80,0 % z10), osm krajskych (16,3 %; 100 % z 8) a 33
lokalnich (67,3 %; 41,8 % ze 33). Ackoli z hlediska
poctu zucastnénych center bylo ve studii zataze-
no jen néco malo pfes 50 % pracovist, z pohledu
podilu narozenych déti v CR v listopadu 2011 to
bylo 60 % vSech poroda (4 787 z 8 044 narozenych).
Anesteziologické sluzby (anestezie u cisaiského
fezu, porodni analgezie, ¢asnd poporodni anes-
tezie) byly podavany v rezimu 24/7 ve 41 centrech
(83,7 %). Anesteziologicky tym vyhrazeny jen pro
pozadavky porodniho sdlu byl k dispozici na 22
pracovistich (44,9 %).

Ve studijnim obdobi (listopad 2011) bylo na
zicastnénych pracovistich 4 787 porodi, z nichz
u 1 940 byly podany anesteziologické sluzby
(40,5 %). Nejcastéjsim divodem byl cisafsky fez
(1166, 60,0 %) a aplikace epidurdlni analgezie
u porodu (632, 32,6 %). V asném poporodnim ob-
dobi byla anestezie podana u 142 (7,3 %) pacientek.
V ramci univerzitnich center bylo zaznamenano
57(40,1%), vregionalnich 36 (25,4 %) a v lokalnich
49 (34,5 %) vykont v casném poporodnim obdobi.
Ve Ctyfech pripadech nasledovaly vykony po pred-
chozim cisafském fezu (2,8 %), ve 26 po predchozi
aplikaci epiduralni analgezie pro tlumeni porodni
bolesti (18,3 %).

V tabulce 1 jsou uvedeny zakladni indikace
pro operaci v ¢asném poporodnim obdobi a typy
anestezie pouzité pro tento vykon. V tabulce 2 je
uvedena zdkladni demograficka charakteristika
souboru pacientek.

Tab.1 PouZita anestezie a typy vykon( v ¢&asném poporodnim
obdobi (n =142)

Celkovd anestezie 131 (92,3)
Neuroaxidlni anestezie Nn¢7,7)
Manualni lyza 106 (74,6)
Revize dutiny délozni po porodu 55 (38,7)
Siti porodniho poranéni 46 (32,4)
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Celkova anestezie u vykonu v ¢asném poporodnim
obdobi

Z celkového poctu 142 byla celkova anestezie
podana u 131 vykont v asném poporodnim obdo-
bi (92,3 %). Ventilace pacientek byla dominantné
zaji§tovana prostfednictvim oblicejové masky (88;
67,2 %). Nasledovala orotrachealni intubace (OTI;
27;20,6 %) a laryngealni maska (8; 6,1 %). V 9 pfipa-
dech (6,9 %) probéhl vykon pfi spontanni ventilaci
bez jakéhokoli zajisténidychacich cest pomtckou.
V pripadé pouziti OTI to bylo v 88,9 % (24) v ramci
bleskového tivodu (RSI) s aplikaci Sellickova hmatu
(15; 55,6 %). Hlavnim intravenéznim anestetikem
podanym v tivodu do anestezie byl propofol (108;
82,4 %), nasledovan ketaminem (33; 25,2 %) a thio-
pentalem (12; 9,2 %), ¢asto v kombinaci vzajemné
¢i s midazolamem (38; 29,0 %). Analgezie byla
dosahovana v pribéhu vykonu sufentanilem (55;
42,0 %), alfentanilem (28; 21,4 %), fentanylem (16;
12,2 %) a remifentanilem (4; 3,1 %). Pro zajiSténi
dobrych intubacnich podminek byl podan vidy
sukcinylcholinjodid, k nasledné svalové relaxa-
ci v kombinaci s vekuroniem ve tfech pfipadech
arokuroniemv 1 pfipadé. K udrZeni anestezie byl
pouZivan z inhala¢nich anestetik sevofluran (23;
17,6 %), izofluran (15; 11,5 %) a rajsky plyn (N,O;
57; 43,5 %), Casto v kombinaci. K reverzi u¢inkt
latek podanych v ramci celkové anestezie byl podan
neostigmin ve 4 pripadech (3,1%; 80 % ptipadl po-
uziti nedepolarizujiciho myorelaxans)a vjednom
pripadé naloxon.

Neuroaxidlni anestezie u vykonii v ¢asném po-
porodnim obdobi

Z technik regionalni anestezie byla v asném
poporodnim obdobi ve studii OBAAMA-CZ poda-
na pouze blokida epiduralni, a to v 11 pfipadech
(7,7 %). Vzdy to bylo v ptipadé jiz zavedené epidu-
ralni analgezie pro porod (9; 81,8 %) nebo pro ci-
satsky fez (2; 18,2 %). Blokada byla realizovana
v urovni meziobratlového prostoru L2/3 (8; 72,7 %)
¢i L1/2 (3; 27,3 %) metodou ztraty odporu (LOR; 7;
63,6 %). Dominantnim lokdlnim anestetikem byl
2% lidokain s pfidavkem sufentanilu a adrenalinu.

Anesteziologické komplikace u vykonu v ¢as-
ném poporodnim obdobi

Pfi tivodu do celkové anestezie jsme zazname-
nali v jednom pfiipadé obtiZnou intubaci (3,7 %
ze v§ech OTI). V jednom piipadé (9,1 %) podani
epiduralni blokady jsme zaznamenali opakovanou
transdermalni punkci (3krat).

Median délky trvani vykont v casném popo-
rodnim obdobi byl 30 min. (min. 10 min.; max.
60 min.). Median krevni ztraty v pribéhu vy-
konu v ¢asném poporodnim obdobi byl 400 ml
(min. 0 ml; max. 2000 ml). Substituce krevni



Tab.2 Charakteristika souboru (n =142)
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ASA 1 102 (71,8)
2 35 (24,6)
3 5(35)
Mallampatti skore | 80 (68,4)
(n=17) Il 35(29.9)
]| 2(1,7)
Parita | 84 (59,2
1l 47 (33,1)
Ill a vice n¢.7)
Gravidita | 59 (415)
Il 48 (33,8)
1] 23 (16,2)
IV a vice 12(85)
Vek rodicky median (5-95%)/prumér (SD) 30,0 (21,0-37,0)/29,2 (6,7)
<25 25 (17,6)
26-30 55 (38,7)
31-35 46 (32,4)
36-40 15 (10,6)
40 1(0,7)
Gestacni stari median (5-95 %)/pramér (SD) 40,0 (35,0-41,0)/39,2 (2,6)
<20 0(0,0)
20-30 2(14)
31-35 6(4,2)
36-40 96 (67,6)
40 38(26,8)
Hmotnost pred porodem (kg), n =139 | medidn (5-95%)/pramér (SD) 79,0 (60,0-100,0)/79.4 (,7)
Hmotnost pred téhotenstvim (kg), median (5-95%)/primér (SD) 65,0 (50,0-85,0)/66,1 (11,3)
n=138
Hmotnostni prirGstek (kg), n = 136 median (5-95%)/prtimér (SD) 13,0 (5,0-23,0)/13,4 (55)
Vyska (cm), n =128 medidn (5-95%)/primeér (SD) 168,0 (158,0-178,0)/168,4 (6,1)
BMI (s hmotnosti pfed porodem), median (5-95%)/primér (SD) 275 (21,3-345)/27.9 (4,2)
(n =125) (<18.,5) 0 (0.0%)
(18,5-24,9) 31(24,8%)
(25,0-29,9) 54 (43,2%)
(30,0-34,9) 34 (27,2%)
(>35,0) 6 (4,8%)

ztraty erytrocytovym Koncentratem (EBR) nastala
v 7 pfipadech s medidnem 4 TU (min. 1 TU; max.
6 TU). Cerstvé mrazena plazma (CZP) byla podana
v 5pripadech s medidnem 4 TU (min. 2 TU; max.
5 TU). Medikament6zné byla déloha tonizovana
ve 107 (75,4 %) pripadech. Dominovalo podani
oxytocinu (90; 84,1 %) a metylergometrinu (47;
43,9 %), Casto v kombinaci. Novy synteticky ana-
log oxytocinu carbetocin byl podan ve 4 pfipadech
(3,7 %). Pooperacni analgezii zajiStovalo systé-
mové poddni neopioidnich analgetik (74; 52,1 %)
¢i opioidu (13; 9,2 %), z regionalnich technik to
byla epiduralni analgezie (6; 4,2 %) a infiltracni
analgezie (2; 1,4 %). Pooperacni péce byla zajisto-
vana na standardnim oddéleni (100; 70,4 %), na
dospavacim pokoji (31; 21,8 %) a na JIP (11; 7,7 %).

DISKUSE

Vyznamnou vyhodou publikované prace je
skutecnost, Ze podle naseho zjisténi nebyla do
soucasnosti v Ceské republice publikovana prace
zabyvajici se anesteziologickou praxi v casném
poporodnim obdobi.

Zasadnim zjisténim studie OBAAMA-CZ je
skutecnost, Ze oproti vSeobecné pfijimanym
doporucenim je v Ceské republice pro vykony
v Casném poporodnim obdobi preferovana cel-
kova anestezie. Tato skutecnost muze byt vy-
svétlena i pomérné nizkym poctem podanych
epidurdlnich analgezii u porodua (< 15 %) [8] ¢i
predpokladem kratkého trvani vykonu, kdy apli-
kace neuroaxialni blokady pro svoji délku ucinku
neni preferovana.
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Dal$im zjisténim je absence obavy ze zvySeného
rizika aspirace kyselého Zalude¢niho obsahu mezi
Ceskymi anesteziology, a proto dominuje zajis-
téni ventilace a dychacich cest prostfednictvim
oblicejové masky, pfipadné bez pomucek. Nejde
vS§ak o ndlez nikterak prekvapivy. Na podobny
rozdil mezi guidelines [9] a klinickou praxi nara-
zime i v jinych publikovanych pracich z Francie
¢iKanady (10, 11]. Ani prace Ezriho et al. nepotvr-
zuje obavy z vys$§i incidence aspiracni pneumonie
v pripadé nezajisténi dychacich cest orotrachealni
intubaci v peripartalnim obdobi [12].

1 v pfipadé volby bleskového tivodu do celkové
anestezie, jehoz je Sellickilv hmat soucasti [13], ne-
byva v CR v éasném poporodnim obdobiaplikovan.
Podle nékterych aktualnich pracije jeho aplikace
kontroverzni, dokonce miiZe zvySovat incidenci
regurgitace Zaludecniho obsahu a zhor$ovat intu-
bacni podminky [6].

Zajimavym zjiSténim této studie je vyskyt kom-
plikaci spojenych s podanim anestezie, U celkové
anestezie s orotrachedlni intubaci byl zaznamenan
vyskyt obtiZné intubace sice jen v jednom piipadé,
ale presto tvori takika 4% incidenci. Oproti uda-
vanému riziku 1 : 250 u téhotnych (0,4 %) jde az
o desetinasobné zvysené riziko. Vzhledem k poctu
pacientek zatfazenych do studie nelze vSak c¢init
z tohoto ndlezu jednoznacné zavéry. U epidurdlni
anestezie byla zaznamenana opakovana transder-
malni punkce v jednom ptipadé, protoZe §lo o ka-
tétr zavedeny pro epiduralni analgezii u porodu,
nelze ji pfimo hodnotit jako komplikaci vzniklou
v ramci casné poporodni anestezie.

Stupném Il nebo IV podle Mallampattiho ské-
re byly hodnoceny jen dvé rodicky zafazené do
studie (1,7 %), coZ je v prikrém rozporu se zavéry
recentni studie Boutonneta et al. [5]. V ni jsou
v raznych fazich peripartalniho obdobi stupni III
a IV Klasifikovany Zeny v mnohonasobné vyssi
mife (8. mésic téhotenstvi, 10,3 %; 1. doba porod-
ni, 36,8 %; 20 min. po porodu, 51,7 %; 48 hodin po
porodu, 20,7 %).

Preference propofolu v ramci tivodu do celkové
anestezie byla zaznamendana i v jinych zahranic-
nich studiich (10, 11]. V nasi studii proto neni tato
preference prekvapiva, a toi pfesto, ze v klasickych
Ceskych ucebnicich neni podavani propofolu v pe-
ripartalnim, zejménav predporodnim, obdobido-
poruceno [14]. V ramci bleskového Givodu je v této
indikaci doposud standardni podani sukcinylcho-
linjodidu, coZ potvrzuje i nase studie.

V pripadé aplikace epidurdlni blokady bylo
v ramci této studie zaznamenano vyhradné podani
2% lidokainu se sufentanilem, coz mtze byt na prv-
ni pohled prekvapivé zjisténi. Na druhou stranu
pfipodrobném pohledu do databaze OBAAMA-CZ
zjistime, Ze vSechna podani byla dokumentovana
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ve VSeobecné fakultni nemocnici v Praze (VEN),
kde podéani lidokainu epidurdlné, a to i v jinych
indikacich v peripartalnim obdobi, pfevlada [8].
Jedinym prekvapenim tedy nakonec ziistava nu-
lové vyuZziti neuroaxialnich blokad v této indikaci
jinymi pracovis$ti, a to v rozporu se stavajicimi
doporucenimi [9].

Alarmujici skutecnosti je, Ze oproti doporuceni
akreditac¢nich standardd mezinarodnich spole¢nos-
ti i CSARIM je po anestezii v asném poporodnim
obdobi poskytovana bezprostredni pooperacni péce
prevazné na standardnim oddéleni (70,4 %) (15, 16].

Prestoze indikaci pro vétSinu vykont v casném
poporodnim obdobi je probihajici nebo hrozici
peripartdlni krvaceni, je nutnost podani krevnich
nahrad prekvapivé mald (EBR 7krat; CZP 5krat).
Vysvétlenim muZe byt véasnost intervence, kterou
viak tato studie nezjiStovala. Medikamentézni
tonizace délohy jako prevence peripartalniho kr-
vaceni byla podana takrka ve vSech ptipadech,
a to dominantné tradi¢nimi pfipravky oxytocinem
a metylergometrinem. Prekvapivé je, Ze nejucin-
néjsi preparat pro prevenci peripartdlniho krvaceni
s prokdzanym ucinkem a niz§im vyskytem neza-
doucich G¢inkad carbetocin byl podan jen v nece-
lych tfech procentech pfipadi [17]. Zde muiZe byt
divodem ekonomicky aspekt, ktery rutinnimu
podani brani.

Za vyznamnou limitaci studie mize byt pova-
Zovana délka studijniho obdobia pocet zafazenych
pacientek. V porovnani s jinymi publikovanymi
pracemi, napf. francouzskou z roku 2009, v§ak tato
limitace neni pfili§ vyznamna [10]. Dalsi limitaci
muze byt icast jen poloviny center, které vsak
realné pokryvaji takika dveé tfetiny porodfi v Ceské
republice. Velka porodni centra (univerzitni a kraj-
skd) byla pokryta prakticky uplné (88,9 %). Protoze
jsme pii odecteni 11 vykont v epiduralni anestezii
vjednom z center nenalezli rozdil v anesteziologic-
ké praxi mezi témito centry a centry lokalnimi, lze
Tici, Ze nami predloZena prace poskytuje pohled
na anestezii v asném poporodnim obdobi, ktery
nebude vzddlen od reality. V neposledni fadé je li-
mitaci absence moznosti srovnani trenda s jinymi
publikovanymi pracemi na stejné téma v Ceské
republice, kterou by mohly rozptylit dalsi studie
na podobné téma se specifickym zaméfenim.
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3. Nové molekuly v rukou anesteziologa na porodnim sale

V soucasné dob¢ disponuje anesteziolog velkym mnozstvim latek, které byly
Vv poslednich péti letech ve formé anestetik ¢i anesteziologik uvedeny nebo se vratily na
porodni sal.

V oblasti analgezie u porodu jde predevs§im o pouziti remifentanilu, unikéatni opioidni
molekuly s esterovou vazbou §tépitelnou nespecifickymi plazmatickymi a tkanovymi
esterazami a s neprodluzujicim se kontext senzitivnim polo¢asem ptiblizné 3 minuty. Tato
molekula se praveé svym farmakologickym profilem zda byt pro porodnickou analgezii
predurcena. Svétova anesteziologicka komunita prosla nazorovym vyvojem od pocate¢niho
nadsSeni pfes fazi odmitani po zvefejnéni nékterych kazuistickych sdéleni s fatalnim pribehem
az po racionalni uvahu o U¢inné alternativé s nutnosti bedlivého monitorovani rodicky v
prubéhu podavani (70, 76, 77, 110).

Dalsi molekulou slavici navrat na ¢esky porodni sal je oxid dusny ve smési s kyslikem
v poméru 1:1. Jakkoli je jeho analgeticka G¢innost ve srovnani se standardnimi metodami
tlumeni bolesti u porodu nizka, cena vysoka a vyskyt komplikaci pomérné velky, jde o
vhodnou alternativu ucinnéjsich forem porodni analgezie zejména v pozdni druhé dobé
porodni (111, 112). Podobné spektrum moznych indikaci ma podani nalbufinu, opioidu, se
kterym je na ¢eském odborném poli, zejména u samotnych porodnikii, bohata zkusenost (36).

Diuikladné je aktualn¢ zkoumano vyuziti rokuronia jako ndhrady sukcinylcholinu v
bleskovém uvodu (RSI) do celkové anestezie u cisaiského fezu. Diskutovano je zejména
optimalni davkovani. Za jeho hlavni vyhodu je povazovana moznost specifické reverze jim
navozené nervosvalové blokady sugammadexem, a to v kterékoli fazi nedepolarizujiciho
bloku. Vyhoda tohoto postupu je dokumentovand na kazuistickych sdélenich vysoce

rizikovych pacientek a aktualné zkoumana randomizovanou studii RocSuglO (80).
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Remifentanil byl zkouman i v rdmci tivodu do celkové anestezie u cisatského fezu k
zajisténi hemodynamické stability zejména vysoce rizikovych rodicek se slibnymi vysledky a
také v prevenci tzv. ,,bd€l¢ anestezie™ s prozatim rozporuplnymi zavéry. Dobrou zpravou je,
ze vysledna novorozenecka poporodni adaptace je ovlivnéna minimalné (69).

Dalsimi molekulami, které v peripartalnim obdobi nové pouzivaji anesteziologové i
porodnici, jsou rekombinantni aktivovany srazeci faktor VII a synteticky analog oxytocinu
carbetocin, které jsou tspésné na poli 1éCby a prevence peripartalniho Zivot ohrozujiciho
krvaceni. Jejich pouziti neni v té€chto indikacich petrifikovano v souhrnné informaci o
produktu (SPC), ale na mnoha piikladech je jejich uspésné a Géinné podani dobie

dokladovano (113, 114).
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V této praci, ktera vznikla ve form¢ Editorialu, jsem shrnul sviij pohled na
mezioborovou spolupraci na porodnim séle. Zdaraznil jsem vyznam schopnosti kvalitni
komunikace anesteziologa v ramci multidisciplinarniho tymu, coz je aspekt, ktery nebyva
V préci anesteziologa ptili§ zminovan. V oblasti mezioborové spoluprace kladu diiraz na
participativni a vzajemné vzdélavani obou spolupracujicich tymi. Za pomyslny vrchol a
kvalitni vysledek povazuji spole¢né realizovany klinicky vyzkum. At jiz ve formé auditu
dosavadni klinické praxe, jehoz vysledky ji nasledné mohou posunout dale, nebo v ramci
ovéerfeni novych klinickych postupt zavadénych do rutinni praxe na porodnim séle.

Pravé noveé dostupna anesteziologika mohou byt pro tento druh vyzkumu dobrym
zakladem a impulsem. Prostor pro ovétreni t¢innosti, bezpecnosti, optimalniho davkovani ¢i
zpisobu aplikace u remifentanilu, oxidu dusného ¢i nalbufinu pro tlumeni porodnich bolesti je
nezpochybnitelny.

U remifentanilu je potiebny dalsi vyzkum jeho mozného pouziti v ramci bleskového
uvodu do celkové anestezie, a to predev§im u tématu prevence tzv. ,,bdélé* anestezie a také
hemodynamické stability. Dal$i ovéfeni také vyzaduje pouZziti kombinace rokuronium a
sugammadex u cisafského fezu jako nahrady sukcinylcholinu, a to také v oblasti
novorozenecké adaptace a ekonomické vyhodnosti jeho podani.

Aktivovany rekombinantni sraZeci faktor VII by pro zatfazeni indikace peripartalniho
zivot ohrozujiciho krvaceni do SPC produktu potieboval randomizované studie potvrzujici
jeho tcinnost a bezpe¢nost V této indikaci. U carbetocinu, syntetického analogu oxytocinu,

pak potiebujeme dominantné studie potvrzujici ¢i vyvracejici opravnénost ekonomicky

59



narocného preventivniho podani u rodicek s rizikem peripartalniho krvaceni ¢i poruchy

tonizace délohy, a to v¢etn¢ identifikace rodicek, které by z postupu mohly profitovat.
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NOVE MOLEKULY V RUKOU ANESTEZIOLOGA NA PORODNIM SALE

Nékterymi zlymi jazyky, bohuzel i z nasich
vlastnich fad, je ¢asto tloha anesteziologa velmi
simplifikovana a fazena spisSe do kategorie, pro
kterou ma anglosaska literatura oznaceni ,,ane-
sthetist“. Tedy do kategorie prace, pti které domi-
nuje slozka manualnich dovednosti a teoreticky
background je zvladnut jakoby mimodék béhem
nékolikadenniho vycviku praktickych dovednosti.
Zfejmé nemusim na strankach oborového ¢asopisu
tento omyl vysvétlovat a uvadét na pravou miru.
Mozna snad stoji za zamysleni, pro¢ tomu tak
muze byt. Nepochybné je pfi¢ina multifaktorialni.
V prvni fadé hledejme kofeny v historii a multidis-
ciplinarni spolupréci. Casto i nyni sly$§ime od zku-
Senych (rozuméjme roky praxe) chirurgii, Ze oni
kdysi uspali a probudili stovky pacientt a Ze jen ti
nejméné Sikovni (rozuméjme manualné) chirurgo-
vé byli za trest poslani .k hlavé“ natrvalo (rozuméj-
me vytésnéni a vykorenéni z fad téch Sikovnych).
To jisté na hrdosti, pyse a zapaleni pro sviij obor
neprida. V ramci multidisciplinarni spoluprace
jsme Casto oznacovaniza kolegy, ktefi vlastné jen
pacienta preberou, Casto s nim ani nepromluvi
[1, 2], 1épe ¢i hiife provedou anestezii a pacienta
opét odevzdaji ,,vy$si“ péci ¢i moci. Casto byvame
,dobromyslné“ nabadani, at hlavné nic v pribéhu
operace nefesime a pokracujeme jen v zavedené te-
rapii. Na druhou stranu je pak az ismévné, Ze sice
na uspésich péce podil anesteziolog zadny nema,
ale pfi periopera¢nim zhorSeni pacientova stavu
se situace i nahled dramaticky méni.

Mohli bychom fici, Ze anesteziolog musi hledat
motivaci pfedev§im ve vnitinim uspokojeni z pra-
ce. Jakym zptisobem ji najit? Urcité cesta nevede
konfrontaci. Ta miiZe sice vyresSit nékteré taktické
zameéry, ale v dlouhodobé strategické perspektivé
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spoluprace uspésna nebude. Na porodnich salech
se jednoznacné osvédcCuje izké sepéti stabilnich
anesteziologickych tymu s porodnimi tymy, vza-
jemna participativni edukace na vsech urovnich
mozné spoluprace (porodnik, porodni asistentka),
dialog a predevsim zavadéni a ovéfovani novych
metod, spolec¢né studie a v neposledni fadé spo-
le¢né publikac¢ni usili. Pravé tspésnou publikaci
je mozné kvalitni spolupraci determinovat. Zde
bych podékoval za vznik nové Dvorackovy ceny pro
nejlepsi ptivodni praci v anesteziologii, ktera byla
vyhlasena v ramci narodniho kongresu CSARIM
v Olomouci 2014 a mtze mit nepochybné motivacni
charakter. Véfim také, Ze k pocitu sounalezitosti
a pokroku v porodnické anestezii napomahd vznik
a ¢innost Sekce porodnické anestezie a analgezie
CSARIM (SPAA CSARIM) a jeji izka spoluprace se
Sekci porodnické analgezie a intenzivni péce CGPS
JEP (SPAIM CGPS).

Jeden z Castych argumentt kolegli nenachaze-
jicich uspokojeni v anestezii je ten o jeji stagnaci
jako oboru. Rdd bych dokladoval, Ze minimalné na
porodnim sdle tomu tak neni. Jak si jinak vysvétlit
masivni rozsifeni novych ¢i staronovych molekul
a postupi v ramci porodnické analgezie ¢i aneste-
zie vposlednich letech? Jaké molekuly mzeme te-
dynaléztv rukou anesteziologa na porodnim sale?

V ramci porodnické analgezie sledujeme jiz
del$i dobu snahu o etablovani remifentanilu
(Remifentanil B.Braun®, B.Braun; Ultiva®, GSK)
jako nové ucinné alternativy zlatému standardu
v podobé epiduralni analgezie. Remifentanil je
svoji unikatni farmakokinetikou, ktera je cha-
rakterizovana Stépenim plazmatickymi a tkano-
vymi nespecifickymi esterdzami bez prodlouzeni
kontext-senzitivniho poloc¢asu, pro porodnickou



analgezii zdanlivé pfedurcen. Jakkoli v ramci stu-
die OBAAMA-CZ deklarovalo uziti metody jen né-
kolik pracovist v ramci CR [3], o dal$im rozsifeni
nelze v soucasnosti pochybovat. Svétova aneste-
ziologicka komunita prosla nazorovym vyvojem
od pocatecniho nadsSeni [4], pfes fazi odmitani
po zvefejnéni nékterych kazuistickych sdéleni
s fatalnim pribéhem [5], aZ po racionalni ivahu
o ucinné alternativé s nutnosti bedlivého moni-
torovani rodicky v pribéhu podavani [6]. Mnoho
otazek stran vhodného reZzimu podavani remi-
fentanilu, ¢asovani jednotlivych bolusi a jejich
velikosti zlistavaji pro dalsi vyzkum. Stejné tak je
bezesporu prostor pro publikaci auditu zkuSenosti
s jeho podavanim [7].

Jakkoli je analgetickd uc¢innost rajského plynu
ve stovnani s epiduralni analgezii ¢i analgezii re-
mifentanilem nizka [6, 8], slavi rajsky plyn (50%
N,O0 a 50% O,, ENTONOX®, LINDE GAS) ndvrat
na Cesky porodni sal. Z empirickych zjisténi jsou
rodicky nadSeny zejména z riditelnosti a relativné
rychlého nastupu tcinku. I zde je velky prostor pro
publikaci zkuSenosti, protozZe jedna z mala recent-
nich publikaci poukazuje na pomérné velky vyskyt
nezadoucich uc¢inkd spojenych s jeho podavanim
[9]. Dalsim navratem na porodni sal je bezesporu
nalbufin, s jehoZ pouZitim je v ramci Ceské re-
publiky nemalo zkuSenosti [10]. Jeho analgeticka
u¢innostje niz8i nez u remifentailu, av§ak vyskyt
nezadoucich uc¢inkd je srovnatelny, coZ ostatné
u 1éc¢iv z opioidni skupiny neni jev pfekvapivy.

Také vramci anestezie u cisarského fezu jsme
mohli zaznamenat nékteré nové molekuly nabou-
ravajici ustalené postupy [11]. Bezesporu milni-
kem na poli celkové anestezie se stal sugammadex
(Bridion™, MSD), cyklodextrin enkapsulujici mo-
lekulu rokuronia ¢i vekuronia, a rusici tak je-
jich Gc¢inek v kterékoli fazi nedepolarizujiciho
nervosvalového bloku. Aktualni zpravy britského
registru CEMACH akcentuji riziko nedostatecného
zvratu nervosvalové blokady na konci operac¢niho
vykonu, proto se vyuziti aktivni selektivni reverze
sugammadexem v pfipadé pouziti rokuronia ¢i
vekuronia nabizi [12].

Rokuronium spolu se sugammadexem ma po-
tencidl nahradit sukcinylcholin v ramci bleskového
uivodu do celkové anestezie. U pacientek rizikovych
(nervosvalové poruchy apod.) je pouziti doklado-
vano na kazuistickych sdélenich [13]. Soucasné je
ivpfipadé vyskytu obavaného scéndre ,can not in-
tubate, can not ventilate“ deklarovan minimalné
stejné rychly zvrat nervosvalové blokady a nastup
spontanni ventilace oproti podani sukcinylcholinu
[11]. Otazkou ziistava davka rokuronia (Esmeron™,
MSD; Rocuronium B.Braun, B.Braun) pro intu-
baci v ramci bleskového ivodu, protoze vyrobcem
doporucena 0,6 mg/kg neposkytuje srovnatelné

EDITORIALY

intuba¢ni podminky ve srovnani se sukcinylcho-
linem [14]. Z klinického hlediska ,nadéjnéjsi“
davkovani rokuronia 1,0 mg/kg je popisovano v ka-
zuistickych sdélenich a aktualné je pied publikaci
multicentricka randomizovana studie (RocSuglO,
ClinicalTrials.govID: NCT01718236), kterd by moh-
la potvrdit jeji vhodnost a bezpecnost [15]. Diky
moznosti pouzit sugammadex se nemusime obavat
pretrvavaniucinku svalového relaxancia na konci
opera¢niho vykonu, kdy v ptipadé vyskytu velmi
hluboké nervosvalové blokady nebyla doposud
moznost jejiho aktivniho zvratu.

I v ramci avodu do celkové anestezie u cisai-
ského fezu ma své nezanedbatelné misto remifen-
tanil. Pivodni zameér jeho uziti cilil na prevenci
tzv. ,bdélé anestezie“ a na zajisténi hemodyna-
mické stability béhém intubace a koZni incize,
a to zejména u vysoce rizikovych rodicek (vrozené
vyvojové vady srdce a srdecni onemocnéni, téz-
ka preeklampsie, hypertenze, onemocnéni CNS
apod.). Zatimco v pfipadé prvnim zatim jedno-
znacna evidence vyhody postupu chybi, u druhého
jsou publikované zavéry velmi slibné i z hlediska
vlivu na poporodni adaptaci novorozence [16].

Velkym pfinosem pro problematiku prevence
a 1é¢by peripartalniho Zivot ohrozujiciho krvace-
ni (PZOK) byl vznik doporu¢eného postupu, ktery
schvalilo nékolik odbornych spolecnosti [17]. Jde
o ptikladnou ukazku multioborové spoluprace pri-
nasejici své ovoce, jakkoli cesta k finalni verzi do-
kumentu byla trnitd. Podivame-li se podrobné do
jeho textu, nalezneme i zde nové molekuly, jejichz
vyznamnost a mozny benefit jejich podani dosahly
urovné dostacujici pro jejich zafazeni do doporu-
Ceni. U¢innost rekombinantniho aktivovaného
srazeciho faktoru VII (NovoSeven™, NovoNordisk)
vramci PZOK byl dokladovan jiz mnohokrate, pies-
to zUstava jeho pouziti off-label [18]. Dokumentace
ucinnosti jeho podani probiha nejen cestou pub-
likacni, ale i prostfednictvim registru UniSeven
(uniseven.registry.cz). Synteticky analog oxytocinu
carbetocin (Duratocin™) je o to zajimavéjsi mole-
kulou, Ze byl poprvé syntetizovan na tizemi Ceské
republiky. Rychly nastup a delsi trvani G¢inku
oproti oxytocinu jej predurcuje pravé pro prevenci
alécbu hypotonie délohy [19], jak ostatné dokladuje
¢lanek dr. Noskové v pfedkladaném cisle casopisu
Anesteziologie a intenzivni medicina [20].

Asnad jiz jen klasicka otazka: , Kam Kkraci ces-
ka porodnicka anestezie?“ Domnivam se, Ze diky
Gsili mnoha jednotlivcli, kolektivii a odbornych
spole¢nosti milovymi kroky vpred. Nezbyva nez
tento pokrok dokumentovat, a proto si Vas dovoluji
pozvat jménem Steering Committee mezinarodni
studie OBAAMA-INT, kterd je zasStiténa CSARIM
i SPAA CSARIM, k participaci na jejim priibéhu
v listopadu 2015.
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b. Prace vzniklé v souvislosti se zavadeénim podavani remifentanilu pro
tlument porodni bolesti

Incidence podani epidurélni analgezie u porodu v Ceské republice je velice nizka. Dle
studie OBAAMA-CZ byla podana v roce 2011 v méné nez 15 % piipadu (12,1 %) (29). Bez
ohledu na typ porodnického pracovisté ¢i jeho velikost dle poctu porodi variuje ¢etnost od 0
% az k takika 50 %. Jednim z Casto zminovanych divodu pro takto nizkou primérnou
incidenci je nepochybné skute¢nost, ze neprobihd zadna osvétova kampan mezi laickou
vetejnosti o vyhodach porodnické analgezie. Naproti tomu je hypertrofovan vyznam
prirozeného porodu a zdlraznovany predevsim komplikace epiduralni analgezie, které jsou u
kazdé invazivni metody pfitomny, i kdyZ velmi raritné. Naptiklad ve studit OBAAMA-CZ
byla nejcastéjs$i komplikaci opakovanad transdermélni punkce, kterou nékteti experti za
komplikaci ani nepovazuji (29).

Prave Casta obava rodicek z pripadné komplikace vedouci k odmitani ¢i jen prostému
nevyzadovani této analgezie muze byt jednoduchym vysvétlenim takto nizkého poétu podani.
Absolutnich kontraindikaci epidurélni blokady, vyjma odmitnuti rodickou, ptili§ neni, piesto
vsak narusta skupina rodicich zen, které jsou na aktivni antikoagulacni terapii, kterd podani
epiduralni analgezie znemoziuje.

Nasim cilem proto bylo nalézt optimalni alternativni syst¢émové podavanou analgezii a
po jejim nalezeni ovéfit jeji t€innost a bezpecnost. Jako nejvhodnéjsi molekulu jsme
identifikovali na zéklad¢ dostupnych studii Volmanena et al. remifentanil (115, 116). Pouziti
remifentanilu, unikétni opioidni molekuly s esterovou vazbou §tépitelnou nespecifickymi
plazmatickymi a tkdflovymi esterdzami a neprodluZzujicim se kontext senzitivnim polocasem 3

minuty, se pfimo pro tyto ucely nabizi, protoze disponuje vyhodnym farmakokinetickym 1
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farmakodynamickym profilem. Prvni prace z pera tymu Petriho Volmanena pfinesly velmi
nadéjné zpravy o mozném vyuziti latky v porodni analgezii (115). V poslednich letech vsak
prevladala opatrnost k jejimu uziti na zaklad¢ dostupnych publikovanych kazuistik

S nepfiznivym pribéhem (110, 117, 118). Byla vsak prozatim ukonc¢ena racionalni snahou o

definici bezpe¢ného podavani remifentanilu v pribéhu porodu (76).
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i. Comparison of Parturient-Controlled Remifentanil with Epidural
Bupivacain and Sufentanil for Labour Analgesia: Randomised
Controlled Trial. Biomedical Papers 2014
V dob¢ vzniku designu této studie a jeji vlastni publikace bylo zvefejnéno pouze
nékolik studii zabyvajicich se podanim remifentanilu k tlumeni porodni bolesti a pouze jedna
byla randomizovana (116). Nasim cilem bylo ovéfit v randomizované nezaslepené studii
ucinnost jednoduchého davkovaciho fixniho schématu v porovnani s epiduralni analgezii. Na
zéaklad€ monitorovani analgetické u¢innosti, vitalnich funkci a nezddoucich uc¢inka bylo
davkovani upravovano. Zajimavym zjisténim bylo, Ze i pfes niz$i analgetickou ti¢innost
remifentanilu nebyl tento rozdil statisticky vyznamny. Spokojenost rodicky s metodou byla
srovnatelna. Dulezitymi vysledky byly skute¢nosti, ze ¢asna poporodni adaptace novorozence
ani délka prvni a druhé doby porodni nebyla u obou metod rozdilna. Nespornou vyhodou
studie bylo ovéteni ucinnosti a bezpe¢nosti jednoduchého fixniho schématu podani
remifentanilu v inicialni davce 20 ug v rezimu rodickou kontrolované analgezie s lock-out
intervalem 3 minuty a jednoducha moZznost reakce na nedostate¢nou analgetickou G¢innost
zvySenim davky v krocich po 10 pg ¢i na vyskyt nezddoucich ucinka prodlouzenim lock-out
intervalu v krocich po 1 min. Limitaci studie byla randomizace vybérem rodi¢ky po pouceni o
obou nabizenych metodach mozné analgezie u porodu, ktera vsak byla pouzita i v
pozdéjsi praci Frauenfeldera et al. (73) a ktera nejlépe kopiruje klinickou praxi na porodnim
sale. Dalsim limitem byl vybér pouze zdravych rodi¢ek klasifikovanych ASA I s jednocetnym
téhotenstvim.
Prace je jednou z osmi publikovanych randomizovanych studii srovnavajicich

epiduralni analgezii u porodu s aplikaci remifentanilu.
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Liu et al. v roce 2014 zatadil praci mezi jednu z péti randomizovanych studii, které
splnovaly podminky zatazeni do jejich metaanalyzy publikované v casopise Anesthesia and
Analgesia, ktera srovnavala analgetickou ti¢innost remifentanilu a epiduralni analgezie u
porodu (72). Sekundarnimi cili byla matefska a novorozenecka adaptace. U epiduralni
analgezie byla shledana vyssi analgeticka ucinnost oproti remifentanilu. Rozdily v
nezadoucich ucincich u matky ¢i v poruchach poporodni adaptace novorozence nebyly mezi
obéma skupinami zjiStény, ale statisticka sila tohoto zavéru nebyla pfilis vysoka.

Frauenfelder et al. zam¢fil svoji praci z roku 2015 v ¢asopise Acta Obstetrica
Gynecologica Scandinavica na matefskou satisfakci a vnimani bolesti v pribéhu porodu a
V odstupu nékolika mésict po jeho skonéeni (73). V souladu s nasi praci konstatuji vyssi
ucinnost epiduralni analgezie, zddny rozdil mezi obéma skupinami v matefském a
novorozeneckém outcome a soucasné statisticky nevyznamné rozdily mezi obéma skupinami
tykajici se matetské satisfakce s pouzitou analgetickou metodou.

Ortiz-Gomez et al. a Devabhakthuni et al. zahrnuli praci do piehledu alternativnich
metod pro tlumeni porodni bolesti namisto zlaté¢ho standardu, za né&jz je stale epiduralni
analgezie povazovana (74, 75). Byla vyzdvihovana zejména moznost aplikace remifentanilu
pfi selhani epiduralni analgezie ¢i v pfipad¢ kontraindikace jejiho podani (74). Déle nizka
mira konverze na epiduralni analgezii a zadny rozdil v mife mateiské sedace (75).

Prace Lin et al. publikovana v roce 2014 v ¢asopise PLoS One hodnotila
retrospektivné na vzorku 370 rodicek ucinnost a bezpecnost remifentanilu u porodu (71).

V souladu s diive zminovanymi pracemi vyhodnotila epiduralni analgezii jako u¢inngjsi.

Upozoriiuje na vyssi sedaci a nizs$i SpO, rodicek s aplikovanym remifentanilem, coz vSak u
opioidu neni ptekvapivé. V rozporu s nasi studii reportuje nizsi skore satisfakce rodicky po
podani remifentanilu oproti epiduralni analgezii, coz vysvétluje vysokou mirou subjektivity

A4

tohoto kritéria. Oproti jinym publikovanym pracem zde byla zvyraznéna nizs§i hodnota pH
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pupecnikové krve. Prace také presné definuje pozadavky, které by mély byt na podani
remifentanilu u porodu kladeny. Jsou jimi: jedna porodni asistentka na jednu rodicku,
kontinualni monitoring zakladnich zivotnich funkci, moznost oxygenoterapie a kompletni
pfiprava na novorozeneckou resuscitaci véetné antidot.

Evidence based review van de Veldeho z roku 2015 v ¢asopise International Journal of
Obstetric Anaesthesia ptineslo pohled na remifentanil u porodu prizmatem tzv. Evidence
Based Medicine (76). Jednotliva tvrzeni jsou nasledujici:

e Remifentanil poskytuje ulevu od bolesti u porodu (stupen doporuceni:
IIb, troven dikazi: B).

e Remifentanil poskytuje vétsi ulevu od bolesti u porodu nez oxid dusny
(stupent doporuceni: Ila, uroven dukazii: B).

e Remifentanil poskytuje vétsi ulevu od bolesti u porodu nez petidin
(stupent doporuceni: I, uroven dikazi: A).

e Neuroaxalni analgezie u porodu poskytuje lepsi tlumeni bolesti u
porodu nez remifentanil (stupen doporuceni: I, uroven ditkazii: A).

e Remifentanil ma mensi nezddouci G¢inky na plod a novorozence nez
jiné parenteraln¢ podavané opioidy (stupen doporuceni: I1b, uroven
dikazt: B).

e Remifentanil oproti neuroaxialni analgezii zvySuje vyskyt dechové
deprese u matky (stupeni doporuceni: I, iroveil diikazii: A).

Zavérem van de Velde konstatuje, Ze analgeticky nejucinngjsi metodou tlumeni
porodni bolesti zlistava neuroaxialni blokada. V ptipad¢ jeji kontraindikace je remifentanil pfi

dodrZeni definovanych bezpe¢nostnich pravidel nejucinnéjsi alternativni metodou.
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Comparison of parturient — controlled remifentanil with epidural bupivacain
and sufentanil for labour analgesia: Randomised controlled trial

Petr Stourac®“¢, Hana Suchomelova®?, Marta Stodulkova?, Martin Huser*?, vo Krikava®<¢, Petr Janku®4, Olga Haklova®,
Lubomir Hakl, Roman Stoudek®¢, Roman Gal*¢, Pavel Sevcik><¢

Introduction. Epidural analgesia (EA) has significant contraindications including coagulation disorders and parturi-
ent refusal. One alternative is intravenous self-administered analgesia using the ultra short-acting opioid remifentanil
(rPCA). We compared the efficiency and safety of standard epidural analgesia with parturient-controlled intravenous
analgesia using remifentanil as well as personal satisfaction.

Materials and Methods. We enrolled twelve ASA | classified women with singleton pregnancy who delivered vaginally
in the period 3/2010-5/2010 and who received rPCA (n=12) in standard analgesic protocol: 20 ug boluses using PCA
pump with a lockout interval of 3 min. The control group consisted of 12 pregnant women who received EA (n=12):
0.125% bupivacaine with sufentanil 0.5 pg/mL in top-up boluses every hour until delivery. Data were acquired from
standard Acute Pain Service (APS) form and patient medical records (demographic, labour course parameters), Visual
Analogue Scale (VAS), Bromage Scale (BS) and adverse effects of analgesia.

Results. There were no demographic or labour course parameter differences between groups (P>0.05). The differences
in VAS decrease (P=0.056) and parturient satisfaction (P=0.24) during the whole analgesia administration were statisti-
cally insignificant. The main limitation of the study was small sample and enrolment of healthy singleton pregnant
women only.

Conclusion. Remifentanil use in obstetric analgesia is a viable alternative to EA, especially in cases of EA contraindica-
tions and parturient disapproval.

Key words: obstetric analgesia, epidural analgesia, parturient-controlled intravenous analgesia, remifentanil
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INTRODUCTION Remifentanil is a relatively new, ultra-short acting
synthetic opioid with fast onset and which is rapidly me-
Pain perception during labour is very individual. Many  tabolised by non-specific plasma and tissue esterases’. Its
women, despite being well- prepared, are shocked by the  estimated half-life is 1.3 min, and prolonged administra-
intensity of the acute pain. Labour pain management de-  tion does not appear to cause accumulation of this drug®’.
creases the excessive stress which could lead to undesired The aim of the present study was to compare the an-
pathological somatic and psychological reactions'. algesic efficacy of parturient controlled intravenous remi-
Lumbar epidural analgesia offers a safe and effective  fentanil administration with epidural analgesia during first
method for pain relief during labour. While there are a  stage of labour with regard to maternal and early neonatal
large number of relative contraindications, there are a few  side-effects. We also aimed to confirm this clinically very
absolute contraindications to neuroaxial analgesia. These  simple method (rigid dosage regimen of remifentanil) of
include patient refusal, overt maternal coagulopathy, in-  patient-controlled administration of remifentanil.
fection at the needle site, and maternal hemodynamic
instability”.
Therefore, there is a need find an effective alternative =~ MATERIAL AND METHODS
to epidural analgesia, which would have an easier and
lower-risk administration procedure, fast effect onset and We obtained the consent of the local ethics committee
minimal side effects on the parturient and foetus. One  to this prospective, randomised trial, at the outset. The
alternative is intravenous parturient-controlled analgesia  study lasted from March 2010 to May 2010. Inclusion
using remifentanil (rPCA) (ref.?). criteria (N=81) were : no comorbidities (ASA 1), singleton
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head-down full term pregnancy, spontaneous or induced
labour. The informed consent of the women was obtained
before administration of analgesia. In the case of refusal
to sign informed consent (N=53), the data were excluded
from statistical evaluation. Women who had asked for
obstetric analgesia and met the inclusion criteria were
offered the PCA using remifentanil (randomisation by the
parturient). The data of the parturients whose pregnan-
cies were terminated by Caesarean Section were excluded
from statistical evaluation.

Acute Pain Service Form

The data were recorded using the standard Acute Pain
Service (APS) form used in our hospital for peripartal
monitoring including the basic information about the
parturient, coagulation parameters, gynaecological an-
amnesis, history of headache, timing (regular contractions
initiation time, time of analgesia request and its adminis-
tration and the respective results of vaginal examination),
delivery details (pregnancy termination method, Apgar
score and umbilical blood pH), medication including
prostaglandins, oxytocine or spasmolytics, analgesia de-
tails (method of epidural space access, concentration and
amount of the analgetics given, administration method
and anaesthesiological complications). The APS form
also contained a detailed labour analgesia monitoring ta-
ble where blood pressure, heart rate, amount of analgetics
given, administration of other systemic analgetics, VAS
pain score and Bromage score were recorded regularly:
immediately before the first administration of analgesia,
every 30 min up to the delivery and 2 h and 24 h after
the delivery. Visual Analogue Scale (VAS) objectifies the
parturient's pain perception on a special scale from 0 (no
pain) to 10 (the worst imaginable pain). Bromage score
(BS) (ref."?) reflects the level of motor block of lower ex-
tremities after neuraxial analgesia administration (I - free
movement of legs and feet, II - just able to flex knees with
free movement of feet, III - unable to flex knees, but with
free movement of feet, IV - unable to move legs or feet).
After the delivery, the Apgar score was assessed by peri-
natologist and the umbilical cord blood sample was taken
for pH analysis. Level of the parturient satisfaction and
their comments on the analgesia provided analgesia evalu-
ation, additional to the information obtained by VAS pain
score analysis. The level of the parturient satisfaction was
assessed by mean percentage score (100% - fully satisfied,
75% - somewhat satisfied, 25% - somewhat dissatisfied,
0% - fully dissatisfied) for both methods.

Epidural administration

The parturients undergoing EA had an epidural cath-
eter inserted into the epidural space by an anaesthesiolo-
gist. The dosage regimen of bupivacaine and sufentanil in
the EA group was rigidly set to induction dose of 12.5 mg
of bupivacaine and 5 pg of sufentanil in 10 mL of normal
saline; top-up boluses of half-size dose were repeated in
60-90 min intervals. The epidural catheter was extracted
after the delivery, at least two hours before the parturient's
transport to post-natal care ward.

228

Remifentanil administration

The parturients were closely informed by an anaes-
thesiologist of this method and its possible side effects
and instructed in the PCA device operation. After the
parturient's consent, her peripheral vein was cannulated
and infusion of normal saline up to 2 mL/kg/h was start-
ed. The PCA device was connected to the same cannula.
Remifentanil (Ultiva, Glaxo-Smith-Kline, Great Britain)
was then administered via the PCA device (Technic 1,
AMV Technics, Czech Republic) from a 50 mL syringe in
a concentration of 20 ug/mL. On demand, the parturient
received an intravenous bolus of 20 pg (1 mL) of remifen-
tanil. Lock-out interval was set to 3 min. The significant
analgesic effect was set to a minimal VAS score decrease
of 2, based on existing evidence®. In case of inadequate
analgesic VAS decrease (<2), it was possible for the anaes-
thesiologist to increase the dose in 10 ug steps.

Monitoring

The parturient was observed by a healthcare worker
continously in the delivery room and her blood pressure,
VAS pain score, amount of analgetic administered and
sedation level were recorded every 30 min. If any signs of
sedation (drowsiness), dizzines, muscle rigidity or bradyp-
noe (breaths under 10 per min) were observed, the lock-
out interval could be extended by 1 minute.

Side effects

Side effects of remifentanil, such as respiratory de-
pression (breaths under 10 per minute), bradycardia (<50
bpm), hypotension, muscle rigidity, nausea and vomit-
ing were recorded thoroughly. Hypotension criteria were
set as a systolic blood pressure decrease of 25% or more
from the baseline blood pressure (i.e. the blood pressure
recorded before initiation of analgesia).

Statistical methods

According to average number of labours per month
in the local Obstetrics Department we aimed to enroll in
both groups 30 parturients with the power set at >80%. P
values less then 0.05 were considered significant.

The data were analysed using the software Statistica
7.0 (StatSoft, Czech Republic). The data were sum-
marised as means, median, standard deviation and con-
fidence interval). The Wilcoxon Matched Pairs Test was
used for VAS pain score decrease analysis. The Mann-
Whitney U-Test was used for comparison of differencies
between both groups. The level of the parturients' satis-
faction was assessed by mean percentage score for both
methods used.

RESULTS

During the study period, 28 parturients met the re-
quirements to take part in this prospective randomised
trial. This low count was caused by high parturient refusal
to participate in the study (N=53) despite agreement with
labour analgesia. We are aware of the decreased power
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with the lower sample size; nevertheless the 95% confi-
dence interval for endpoint estimate in the groups showed
clinically non-significant results within its whole range
which supports our findings from the statistical testing.
Therefore we decide to terminate the enrolment. Four
pregnancies were terminated by Caesarean Section (2 of
them due to labour progress stagnancy, 2 because of a
pathological cardiotocography (CTG) record (1 in each
branch)).

Parturient study flow is shown in Fig. 1.

The following analysis is based only on the data from
the observation of 24 women who delivered vaginally.
Parturient characteristics, labour course and neonatal
parameters are shown in Tablel. Both groups character-
istic, labour and VAS course and neonatal parameters dif-
ferencies were found statistically insignificant (Table 2).
The only statistically significant difference between the
two studied groups was the cervical dilatation at the time
of the analgesia initiation (P=0.013) without clinical sig-
nificance.

Labour 3/10 - 5/10
(= 887

Exclusion (No request of labour analgesia)
N =690

Obstetric analgesia 3/10 - 5110
N=197

|

No Comorbidities
Singleton head-down position
Full term pregnancy
Spontaneous or induced labour

2 Inclusion criteria
N=81

Not meeting inclusion criteria
N=116

Excluded (Inform consent refusal) |
N=53

Enrolment
N = 28 parturients

Randomisation

Epidural analgesia
N=15 Parturient's decision

Received allacated intervetion
N=15

Remifentanil PCA
N=13

Recsived allacated intervetion

N=13

Follow-Up Follow-Up
N=12 N=12
Lost of Follow-Up Lost of Follow-Up
‘Conversion to Caesarean Section Conversion to Gaesarean Sestion
N=3 N=1
Statistical analysis
N=24
Fig. 1. Study patient flow.
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Fig. 2. Visual Analogue Scale (VAS) Pain Score during

Application of Epidural Analgesia.

Fig. 3. Visual Analogue Scale (VAS) Pain Score during
Application of Remifentanil Parturient-Controlled Analgesia.
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Table 1. Characteristics of the Parturients Completing the Study.

Gravidit Duration of labour )
g dumdon U0V p weign  BMI stages (min)  Analeesia - Apgarscore
No. Analgesia Parity  induc- 3 Duration pH
(years) (weeks + ton (M  (kg) (m'kg) i, gRd G (ain) Ist Sth - 10th
days) min min min
1 EA 32 40+0 ! w/0 171 101 34.54 260 10 45 122 9 10 10 -
2 EA 28 37+3 1 w/0 165 96 3526 340 0 2 325 9 10 10 732
3 EA 29 41+0 1 YES 168 87 30.82 150 50 25 150 9 10 10 7.31
4 EA 30 41+2 1 YES 167 78 2797 260 N 10 190 9 9 9 -
5 EA 31 39+4 11 YES 170 93 32.18 160 10 10 60 7 8 9 7.21
6 EA 28 39+0 1 YES 158 54 21.63 135 5 10 100 10 10 10 7.4
7 EA 30 40+4 1 YES 168 73 2586 265 10 35 220 3 6 8 6.99
8 EA 24 39+4 1 W/0 173 82 274 335 10 10 185 9 10 10 7.18
9 EA 32 40+2 1 YES 171 76 25.99 220 15 15 225 9 9 10
10 EA 29 39+3 1 YES 163 83 3124 270 30 10 150 9 10 10 733
11 EA 30 40+3 1 W/O 170 124 42.91 365 10 10 300 9 10 10 -
12 EA 30 41+1 1 YES 175 83 27.1 200 10 10 105 10 10 10 7.4
Mean 29.4 40+0 168.3  85.83  30.24 246.7 13.75 16 177.67 8.5 9.3 9.67 7.27
SD 2.05 1+0 4.42 16.75 5.35  76.3 1351 12.54 80.17 1.88 1.23 0.65 0.137
Median 30 40+1 169 83  29.395 260 10 10 167.5 9 10 10 7.315
13 rPCA 24 41+5 1 YES 165 80 29.38 340 15 45 273 7 8 8 -
14 rPCA 23 37+6 1 YES 165 74 27.18 165 10 10 65 8 10 10 7.14
15 rPCA 31 39+2 1 W/O 172 70 23.66 260 10 25 160 9 10 10 -
16 rPCA 29 38+4 11 YES 162 69 26.29 335 5 5 205 9 10 10 7.31
17 rPCA 32 40+2 11 YES 168 75 26.57 150 15 25 50 8 9 9 7.32
18 rPCA 29 38+1 ! YES 168 89 3153 355 5 5 170 10 10 10 7.06
19  rPCA 32 39+2 11 YES 170 77 26.64 235 5 5 90 9 9 10 7.4
20 rPCA 29 40+2 1 Ww/O 165 86 3159 240 10 15 195 9 10 10 -
21 rPCA 27 41+4 1 YES 165 133 48.85 250 10 15 200 9 9 10 7.2
22 rPCA 25 39+1 1 YES 164 81 30.12 315 40 10 290 9 10 10 -
23 rPCA 29 40+3 1 YES 176 98 3164 230 10 10 90 9 9 9 7.31
24  rPCA 25 36+6 1 YES 164 76 28.26 255 0 15 165 9 10 10 7.33
Mean 279 39+3 167 84 30.14 260.8 1125 15.42 162.75 8.75 9.5 9.67 7.26
SD 2.95 1+3 383 1675 6.13 655 10.01 1157 7115 075 067 065 0.107
Median 29 39+1.5 165 78.5 28.82 2525 10 125 167.5 9 9 10 7.31

BMI - body mass index: EA - epidural analgesia; rPCA - remifentanil parturient controlled analgesia;

The rPCA rigid administration scheme (20 ug bolus
with lock-out interval 3 min) was used for all parturients.
Three parturients required a further dose increase to 30
ug and 40 ug due to insufficient analgesic effect.

Comparison of VAS decrease during labour is given
in Table 2. There is no significant difference between the
groups. A pain score of <3 (bearable pain) was recorded
by 67% parturients in the EA group and by 42% partu-
rients in the rPCA group. Statistically significant differ-
ence (P=0.002) between the baseline pain scores and the
lowest recorded pain scores was found for both analgesic
groups. Progression of VAS in the EA group during labour
is shown in Fig. 2. Progression of VAS score in the rPCA
group is shown in the Fig. 3. The differences between the
pain scores recorded during EA and those recorded dur-
ing rPCA administration were not statistically significant
(P>0.05) throughout the entire administration period.

Satisfaction

Level of the parturients' satisfaction with analgesia
was 88% (0-100%) in the EA group and 85% (75-100%)
in the rPCA group (P=0.24). Complete dissatisfaction
was expressed by one woman in EA group, the most of

Table 2. Comparison of Parturients Characteristics,
Neonatal, Labour and VAS Course Parameters.

EA rPCA

Mean Mean .
Age (years) 29.42 27.92 NS
Gestures (days) 279.83 276.16 NS
Labor induction 0.66 0.83 NS
Height (cm) 168.25 167.00 NS
Weight (kg) 85.83 84.00 NS
BMI (m2/kg) 30.24 30.14 NS
1st stage (min) 246.67 260.83 NS
2nd stage (min) 13.75 11.25 NS
3rd stage (min) 16.00 1542 NS
pH 121 726 NS
VAS 0 h (N=24) 7.33 7.04 NS
VAS 0.5 h (N=24) 3.29 4.13 NS
VAS 1.0 h (N=22) 4.14 4.64 NS
VAS 1.5 h (N=19) 4.05 5.33 NS
VAS 2.0 h (N=16) 4.09 5.88 NS
Satisfaction (%) 88 85 NS

NS (Not Significant”>0.05): BMI (Body Mass Index); VAS (Visual
Analogue Score)
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parturients were fully satisfied (9 women in EA group, 5
women in rPCA group).

Complications

Hypotension occurred in one parturient from the
rPCA group two hours after delivery (i.e. over two hours
after the last dose of remifentanil was administered), and
it was more likely associated with a greater blood loss
during the delivery than the analgesia itself. Bradycardia
did not occur in any of the parturients.

All the parturients with rPCA experienced a certain
level of drowsiness and dizziness (100%). Advantageously,
all the parturients with rPCA also experienced at least a
temporary anxiolysis. Muscle rigidity was not observed in
any of the parturients. Nausea and vomiting occurred in
two (17%) parturients before the rPCA was initiated, and
persisted during the analgesia.

The most common complications of EA were repeti-
tive puncture in 33% of cases, and tingling without pares-
thesia in 17% of cases. In one case (8%), blood appeared
in the inserted epidural catheter. Bromage score did not
exceed its grade I in any of the parturients with EA.

DISCUSSION

The difference in the analgetic efficiency of EA and
rPCA in the used dosage regimen [bupivacaine 12.5 mg
and sufentanil 5 pug in 10 mL for EA and 20 pg of remi-
fentanil for rPCA] during the whole analgesia administra-
tion period was statistically insignificant. However, EA is
temporarily able to cause a greater pain score decrement,
which was not found for the rPCA group [the maximum
pain score decrement from the baseline during the anal-
gesia administration was 5.25 (3-6) in the EA group and
only 3.75 (1-5) in the rPCA group]. Pain may increase
with the progression of labour as a result of sensitiza-
tion". For this reason, the baseline pain score compari-
son with the pain scores recorded during the analgesia
administration (i.e. later) has only limited significance.
Another fact is that VAS pain score assessment always
carries a significant subjective factor of pain perception,
hence the recorded pain scores always have more or less
limited significance.

Three parturients required a further dose increase due
to an insufficient analgesic effect, but only one of these
women experienced further pain relief. Two other women
experienced more drowsiness than any significant pain
score decrement.

Both types of analgesia appear to be equally safe for
the neonates. An Apgar score below 8 for the 1** minute
or umbilical blood pH below 7.1 was recorded in two cases
in the EA group. In one of these cases forceps was used
due to the labour stagnation and CTG decelerations in
the second stage of labour (Apgar score was 7, 8, 9 and
the umbilical blood pH was 7.21), the second labour ter-
minated spontaneously with CTG decelerations (Apgar
score was 3, 6, 8 and umbilical blood pH was 6.99). In
the rPCA group, these parameters were also recorded in
two neonates. Both of these labours terminated spontane-

ously, with second stage stagnation and CTG decelera-
tions (Apgar score was 7, 8, 8 and umbilical blood pH was
7.14, resp. 8,9, 9 and 7.06). CTG decelerations observed
in the rest were the same in both analgesia groups and
corresponded to normal CTG records of parturients with
no analgesia. The CTG records of the three parturients
requiring higher doses of remifentanil showed no changes
related to the dose increase.

The level of satisfaction with both of the analgesia
methods was approximately the same: 88% (0-100%) in
the EA group and 85% (75-100%) in the rPCA group.
The most common complaint was insufficient analgetic
effect, especially in the second stage of the labour. Main
positive comments on the rPCA were epidural catheter in-
sertion avoidance and the possibility of remifentanil self-
administration according to the individual needs. This led
to absence of dissatisfied parturients given rPCA despite
the smaller pain reduction.

When we were designing the study, there were no pub-
lished comparative studies on remifentanil and epidural
labour analgesia. Nevertheless, the maternal and neonatal
effects of remifentanil were described. The feasibility and
safety were proven and the regimen of accurate dosage
was found. As the study progressed, three similar studies
emerged. Volmanen et al.'? used higher doses of remi-
fentanil and shorter lock-out interval. The PCA dose of
remifentanil was given over 1 min with a lockout time of
1 min. The dose was increased starting from a bolus of 0.1
ug/kg and following a dose escalation scheme up until the
individual-effective dose was reached. Sedation and low
haemoglobin oxygen saturation were found more often
during remifentanil analgesia. Foetal heart rate tracing
abnormalities were as common in both groups. However,
there was no difference in the pain relief scores between
the treatments. The observation period was limited to
the first hour of treatment. El-Kerdawy et al."* demon-
strated a significant decrease in VAS score in the first
hour after administration of analgesia to 30 preeclamptic
patients (randomly assigned to two equal groups- EA and
rPCA) using different regimen with background infusion.
PCA remifentanil infusion administered until the time
of delivery produced no observable maternal, foetal or
neonatal side effects. VAS pain scores were reported at
only three points: a baseline scores before starting anal-
gesia, 1h after starting treatment, and after delivery. The
investigation of Douma et al.™* on a group of 20 patients
(EA=10, rPCA=10) showed a distinct outcome: pain relief
in labour with epidural ropivacaine/sufentanil was more
effective than intravenous remifentanil patient-controlled
analgesia.

The main limitation of the study was the small parturi-
ent sample although the 95% CI of endpoint estimate in
the groups showed clinically non-significant results within
their whole range which supports our findings from the
statistical testing.

The other fact is that size of our study group is similar
to the studies mentioned above, especially when our inclu-
sion criteria are applied. For example, the newest study
of Tveit et al. (EA=20, rPCA=17) represents comparable
results on a slightly wider group of parturients. However,
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the number of patients matching our inclusion criteria is
almost the same (EA=13, rPCA=12). Therefore we sug-
gest that a too tight inclusion criteria might be another
limitation of our study.

CONCLUSION

Remifentanil parturient-controlled intravenous anal-
gesia and epidural analgesia provided effective analgesia
with high parturient’s satisfaction scores and clinically
good neonatal outcomes. The data support the clinical
use of rPCA as an alternative to standard epidural an-
algesia.
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Na evropském odborném foru a v tisku od roku 2013 silily hlasy pozadujici
dalsi diikazy ucinnosti a bezpecnosti remifentanilu u porodu. Byly vyvolany nékolika
komplikacemi pii podani remifentanilu u porodu ¢i indukovaného potratu, u kterych
doslo k zastavé dechu ¢i obéhu (117, 118). Tato snaha vedla k definovani pravidel
bezpecného podani remifentanilu rodicce (76, 110).

Systematické review s metaanalyzou, které by z dostupnych randomizovanych
studii posoudilo u¢innost remifentanilu v ramci analgezie u porodu, vsak publikovano
nebylo. Doposud publikované metaanalyzy se dominantn¢ zamétily na srovnani
remifentanilu s dalsimi pouzivanymi analgetickymi postupy u porodu (72, 119).

V nasi praci bylo identifikovano 15 randomizovanych studii, bez ohledu na
komparator a zpiisob podani remifentanilu, splitujicich vstupni kritéria, u nichz
klicova byla dostupnost udaje o intenzité bolesti pted zahajenim podani remifentanilu
a jednu hodinu po jeho zahgjeni.

Jde o jedinou metaanalyzu zahrnujici vSechny publikované prace do konce
roku 2014, ktera posuzuje analgetickou u€¢innost remifentanilu u porodu. Analgeticka
ucinnost byla definovana jako snizeni intenzity bolesti v 60. minuté od zahéjeni
podavani remifentanilu o dva stupné dle vizualni analogové skaly oproti vychozimu
stavu. Statisticka vyznamnost snizeni intenzity bolesti byla velice silna (p<0,001).
Proto Ize ze zavérti metaanalyzy usuzovat, ze remifentanil je v tltumeni porodni bolesti
ucinny. Soucasné jsme Vv dalsi ¢asti review popsali mozné zpusoby aplikace,

davkovani a vedlejSich u¢inkid remifentanilu pro matku ¢i novorozence.
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V praci jsme také doporucili dle nasSeho soudu optimalni algoritmus podani
remifentanilu u porodu, ktery je zvetejnén jako dvoujazy¢ny vyukovy material na
portalu AKUTNE.CZ (120).

Nicméné nekteré otazky tykajici se optimalniho davkovani, casovani davek a
rezimu podavani mohou byt zodpovézeny pouze dalsimi randomizovanymi ¢i

observaénimi studiemi.
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The analgesic efficacy of remifentanil for labour.
Systematic review of the recent literature

Petr Stourac®”, Martina Kosinova‘, Hana Harazim¢, Martin Huser®, Petr Janku?, Simona Littnerova®, Jiri Jarkovsky®

Background and Aims. Although epidural analgesia is still regarded as the gold standard for labour analgesia due
to its efficacy, in cases of contraindication, systemic remifentanil is an alternative. Since the first demonstration of the
safety of remifentanil in obstetric analgesia in 1996, this has been repeatedly confirmed for both motherand newborn.
The aim of this meta-analysis is to evaluate recently published studies (up to December 2014) on the analgesic efficacy
of remifentanil during labour (as a Visual Analogue Scale (VAS) decrease in the first hour by 2 or more).

Methods. Search of the US National Library of Medicine, National Institutes of Health (www.pubmed.gov), SCOPUS
database (www.scopus.com) and Web of Science database (www.webofknowledge.com) using the key words“labour”
and “remifentanil”. 44 identified articles were included in the review and 15 published randomised controlled studies
were incorporated into the meta-analysis. This was based on the fixed model and described by differences in the VAS
between t=0 and t=1 hour after remifentanil administration using the 95% confidence interval (Cl). The analysis was
computed using the Comprehensive meta-analysis version 2.2.064.

Results. The combined data from the meta-analysis showed a statistically significant decrease in VAS in the remifentanil
group. From a comparison of the Cls of summary estimates with a cut-off decrease of VAS 2, for the fixed model, there
was a statistically significantly greater decrease in VAS than the cut-off. In the systematic review, we describe possible
modes of application, dosage and side-effects for mother, fetus/ newborn.

Conclusion. The meta-analysis presented here confirms that remifentanil for labour analgesia is effective but questions

remain which can only be answered by further randomized trials.

Key words: remifentanil, labour analgesia, patient-controlled analgesia, systemic opioid analgesia, meta-analysis
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INTRODUCTION

Most frequent contraindications to epidural analgesia,
long considered the “gold” standard for labour analgesia,
are refusal of parturient, congenital or acquired coagu-
lopathy and infection'. The most commonly used opioid
in the past was pethidine, despite the well-described side
effects of its metabolite, norpethidine, for both mother
and newborn?’. Another currently used opioid is nalbu-
phine but this only reduces the pain slightly*!.

Remifentanil is a synthetic 4-anilide-piperidine, side-
chain linked by an ester bond, which is responsible for its
rapid inactivation by non-specific hydrolysis of plasma
and tissue esterases'’. The onset time is reported on aver-
age to be 1.3 min and the context-sensitive half-time 3 min,
regardless of the duration of the infusion®. Remifentanil
is a selective p-opioid agonist and has the same adverse
effects as other opioids. The first demonstration of its
use in obstetric analgesia was in 1996 and since then its
safety for both mother and newborn has been repeatedly
confirmed .

77

In European countries, such as Great Britain, Belgium,
France and the Scandinavian countries, the administra-
tion of remifenatnil for labour is relatively common but
not nearly routine>"**. The reason for this may be both
lack of experience of individual departments with this
form of analgesia and the fact that it can be applied al-
most exclusively with a patient-controlled analgesia pump
(PCA) (ref.”). Remifentanil in PCA mode is relatively
well-tolerated and this increases the satisfaction of the
parturient with pain management'>*%,

The aim of this meta-analysis was to evaluate the lit-
erature on the analgesic efficacy of remifentanil during
labour (measured as a Visual Analogue Scale (VAS) de-
crease in the first hour by 2 or more). We describe pos-
sible modes of application, dosage and side-effects for
mother, fetus/ newborn.

Search of the US National Library of Medicine,
National Institutes of Health (www.pubmed.gov) using
the key words “labour” and “remifentanil” provided us
with 159 links to publications where more than half (82)
were published in the last 5 years and only 30 publications
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Fig. 1. PRISMA flowchart diagram.

Adopted from: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e 1000097. doi:10.1371/journal.pmed 1000097

were older than 10 years. This confirms that remifentanil
is an extremely hot topic in labour anaesthesia.

METHODS

This article followed PRISMA Statement (www.pris-
ma-statement.org) for meta-analysis and reviews.

Searching strategy for review

Search of the US National Library of Medicine,
National Institutes of Health (www.pubmed.gov),
SCOPUS database (www.scopus.com) and Web of
Science database (www.webofknowledge.com) using the
key words “labour” and “remifentanil”. The last search
was performed on December 1, 2014.

Inclusion criteria for meta-analysis

Randomized Controlled Trials (RCTs) meeting the fol-
lowing criteria were included: measured Visual Analogue
Scale at time 0 min (t=0) and at 60 min (t=1) after initia-
tion of analgesia; full-text articles available; and presence
of detailed clinical data.
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Exclusion criteria for meta-analysis

Not randomized controlled study. Missing full article
text and missing detailed clinical data or Visual Analogue
Scale at times 0 and 60 min.

Statistical analysis

Standard descriptive statistics were applied for VAS,
means and standard deviations. The meta-analysis was
based on fixed model and described by the difference in
the VAS between t=0 and t=1 in the remifentanil group
and the corresponding 95% confidence interval. The
analysis was computed using the Comprehensive meta-
analysis version 2.2.064.

RESULTS

Flowchart

The PRISMA flowchart is shown in Fig. 1. Five na-
tional surveys (Table 1), 7 reviews and 2 meta-analyses
(Table 2), 17 randomised controlled trials (Table 3), 5
observational studies and 4 initial trials of remifentanil
in labour (Table 4) and 2 case reports (Table 5) were
included in this review. We also refer to two articles in the
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Czech language indexed in SCOPUS, not in pubmed.gov ~ References Difference in means and 95% CI
database. One was a Czech national survey of anaesthe-
siological approaches to obstetric anaesthesia and analge-  Blair etal?’ ——
sia. The second was a description of analgesia for labour ~ Douma etal.* E.__
" . o s 2001 Douma et al.**
approaches and experiences in Great Britain®**'. In the El-Kerdawy et al. 2 "
final meta-analysis, two RCTs did not meet the inclusion  gyon et al. 2 -
criteria (measured VAS at 60 minutes) and were exclud- Ewron et al. 3% k
ed from the meta-analysis (Balki et al., Balcioglu et al.)  Ismail et al * ]
(ref.***). The remaining 15 RCTs were analyzed. Ngetal © e
Stocki et al. 1 e—
N 15
Characteristics of included trials %‘::.‘l:ive::‘i % R
A basic description of included RCTs (mode of admin-  Tyeit et al. 3 —
istration, dosage, lock out interval, number of conversions Volikas et al. 2
to epidural analgesia and compared method of analgesia) ~ Volmanen etal. ¥
is sumarized in Table 3. Volmanen etal. * ——
Fixed model ¢
Primary endpoint -4.00  -2.00 0.00 2.00 4.00
The combined data from the meta-analysis shown in VAS decrease VAS ificiease

Table 6, revealed a statistically significant decrease in
the VAS in the remifentanil group (Table 6, P < 0.001).  Fig. 2. Meta-analysis for VAS change in first 60 minutes of
Comparing CIs of summary estimates with a cut-off de-  remifentanil analgesia.

crease in VAS of 2, for the fixed model, there was a sta-  VAS - Visual Analogue Scale, 95% CI - 95% Confidence
Interval

Table 1. National surveys on labour analgesia including remifentanil.

Questioned units /
Reference Country responded/ Goal or result
response rate [%]

Saravanakumar et al.” UK 243/ 159 /65 Availability of methods for pain relief other than regional block

Schnabel et al.* Germany 930/ 343/ 37 Current use of intravenous opioids with a focus on remifentanil as
PCA in obstetrics. Remifentanil in PCA in 68 %

Stourac et al.”! Czech 97 /49 /51 Czech national survey on obstetric analgesia and anaesthesia
Republic
Hanouz et al."® France 240/ 103/ 43 In 52% of French hospitals, there was a written protocol for an alter-

native to epidural analgesia for analgesia during labour

Lavand’homme et al.” Belgium 53 /36 /68 47% of centres used PCA if epidural analgesia was contraindicated. In
77% of cases remifentanil was first choice

UK - United Kingdom, CR - Czech Republic, PCA - Patient controlled analgesia

Table 2. Review articles on remifentanil or other alternative labour analgesia and a meta-analysis of randomised controlled trials
that compared remifentanil PCA.

Reference Topic of review article
Reynolds’ Comparison of IV opioid analgesia, Entonox, neuraxial analgesia on neonatal outcome
Egan" Pharmacokinetics and pharmacodynamics of remifentanil
Leong et al.*® A comparison between remifentanil and meperidine for labor analgesia
Hill et al.** The use of remifentanil in obstetric anaesthesia and analgesia
Hinova et al.* Efficacy of remifentanil as a labor analgesic
Volmanen et al.”  Comparison of paracervical block, pudendal block, IV remifentanil and nitrous oxide
Kranke et al.** Safety of remifentanil in labour analgesia
1 n remifentanil/
Reference of meta-analysis N Sthes Compared methods
Liuetal. 5 RCT 443 | 443 remifentanil PCA, EA
Schnabel et al.” 12 RCT 269/ 324 remifentanil PCA, pethidine, nitrous oxide, fentanyl, EA

IV - intravenous N - number of trials, n - number of patients, RCT - randomised controlled trial, PCA - Patient controlled analgesia,
EA - epidural analgesia
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Table 3. Remifentanil RCTs that evaluated the efficacy for labour analgesia.

Remifentanil

Reference Bolus [ug/kg] Lock out Conversion to Comparator
or infusion [ug/kg/min] [min] EA [N]
Douma et al.** B:0.5 2 7 Pethidine IV Fentanyl IV
Evron et al.* B:0.27 - 0.93 3 5 Pethidine IV
Ng et al.* B:0.37 - 0.44 3.754.5 0 Pethidine IV
Blair et al.”’ B:0.5 2 2 Pethidine IV
Volikas et al.*® B: 0.5 2 1 Pethidine IV
Stourag et al." B:0.24 3 0 EA:Bupivacain + sufentanil
Tveit et al.** B: 0.15 + increase in steps of 0.15 until relief 2 2 EA:Ropivacain + fentanyl
Volmanen et al.**  B:0.3 - 0.7 1 NR EA:Levobupivacain + fentanyl
El-Kerdawy et al.** B: 0.5 loading bolus, 0.25; I: 0.05; 5 NR EA:Bupivacain + fentanyl
(max 3 mg/4hr)
Douma et al.** B: 0.5 2 1 EA:Bupivacain + sufentanil
" EA:Levobupivacain + fentanyl
Temailietal.® BOL=02 1 g CSE:Levobﬁpivacain + fentanyl
Stocki et al.” B: 20 - 60 pg 1-2 3 EA:Bupivacain + fentanyl
EA:Ropivacain
Evron et al.® B:20 pg; 1:0.025 3 NR EA:Ropivacain + IV remifentanil
EA:Ropivacain + IV acetaminophen
Volmanen et al.””  B: 0.4 1 NR 50% N,O
Thurlow et al.* B: 20 pg 3 2 Pethidine IM
Balcioglu et al " :R (:)..11 - :: NA -
Balki et al* Basal I: 0.025, Basal B: 0.25 2 Na  EroupA:lincrease 0.0250.1

group B: B increase 0.25-1

B - bolus; I - infusion; N - number, NR - Not Reported; NA - not available, IV - intravenous, RCT - Randomized Controlled trial, EA - epidural

analgesia; CSE - Combined spinal-epidural analgesia
* 2 groups with different background infusion: r (N = 30), R (N = 30)
f - numbers estimated from figure

tistically significantly greater decrease in VAS than the
cut-off (Fig. 2).

DISCUSSION AND REVIEW
OF THE LITERATURE

To the best of our knowledge, this is the first meta-
analysis of RCTs on the efficacy of remifentanil during
labour, regardless of study design, mode of application
and dosage of remifentanil during labour.

The strength of the meta-analysis is inclusion of all
RCTs published until the end of 2014 with the exception
of RCTs which failed to meet the criteria for analysis.

The key information is that 12 RCTs showed a statis-
tically significant decrease in VAS in the first hour. Two
showed nonsignificant change in VAS in the first hour
(Volikas et al., Blair et al.) and only one (Evron et al.)
reported a statistically significant increase in VAS (ref.*
%) The primary outcome of Evron’s study was the effect
of remifentanil on body temperature during labour”®. The
three studies above confirmed the superiority of remifen-
tanil in terms of analgesic efficacy compared to remifen-
tanil with pethidine during labour.
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Safety and efficacy of remifentanil in labour

As published, remifentanil relieves pain in labour
during the first stage'>*?!. Typically described is initial
decrease in the intensity of labour pain during the first
hour following remifentanil and then a return of pain in-
tensity to initial values, even using a different application
method and dose'*'>*332 Despite this course, surpris-
ingly few subsequent applications of epidural analgesia
are described for inadequate pain relief using remifent-
anil (0-10%) which is hard to explain from the published
data®®****%_ During the second stage of labour, pain inten-
sity remains high but the reduction in pain is perceived by
the patient as adequate (Table 4) (ref.***).

Comparison of the efficacy and safety of remifentanil
with other types of analgesia in labour

There are no published RCT studies directly compar-
ing the analgesic efficacy of remifentanil for labour with
placebo.

Nitrous oxide

Nitrous oxide in the form of Entonox® (50% N,O a
50% O,, LINDE GAS) celebrates a return to the delivery
room. Currently available is one Iranian study on the ef-
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Table 4. Observational studies of remifentanil intravenous analgesia and initial studies of remifentanil in labour.

Observational studies

References n  Way of R administration Dose

Lock out

3 Observed parameter
interval

D’Onofrio et al> 205 Continuous IV 0.02-0.15 pg/kg/min - Maternal pain, maternal and fetal
variables, side-effects, satisfaction

Buehner et al.** 244 PCA 0.5-1.0 ug/kg 1-2 min  Satisfaction, maternal side-effects,
Apgar score

Kan et al."® 19 Continuous IV 0.1 pg/kg/min - Concentrations of remifentanil, its
metabolite, and blood gases in MA,
UA and UV blood samples

Volikas et al.*’ 50 PCA 0.5 pg/kg 2 min  VAS, nausea, itching, fetal heart
rate, UA gases, | and 5 min Apgar
scores, neurological evaluation of
the neonate, remifentanil concentra-
tion in MV, UA, UV blood samples

Marwah et al.” 98 PCA B: 0.25 pg/kg, 2 min  Maternal pain scores, sedation

1: 0.025-0.05 pg/kg/min scores, adverse effects, neonatal

outcomes

Initial studies

References n  Type of study Goal

Blair et al.* 21  Feasibility study Remifentanil PCA (B 0.2590.5 ug/kg)

Volmanen et al.*! 17 Dose finding study The median effective PCA: B: 0.4 pg/kg, I: 0.066 pg/kg/min

Huang et al.* Experimental analysis Prediction of the occurrence of labor contractions

Babenco et al.** 8  Observational study Healthy volunteers, respiratory depression

n - number of patients; IV - intravenous, PCA - Patient controlled analgesia, NA - Not Available, R - remifentanil, MV - maternal vena, MA -
maternal arteria, UA - umbilical arteria, UV - umbilical vena, VAS - Visual Analogue Scale, B = bolus, I = basal infusion

ficacy and safety of nitrous oxide during labour. It de-
scribes a surprisingly high incidence of side-effects®. The
analgesic efficacy of remifentanil compared to 50% N,O
was five times higher than that published by Volmanen
et al.” Mothers themselves preferred the administration
of remifentanil. The disadvantage of remifentanil was a
higher level of sedation but no serious episodes of hypoxia
(Sp02 <90%) occurred. The authors found no differences
in maternal hemodynamics or early postnatal adaptation
of newborns.

Pethidine

A systematic review comparing the use of remifentanil
and pethidine in the management of labour pain, clearly
documents the greater efficacy of remifentanil®. In this
study, remifentanil was more effective on the VAS scale
25 millimeters, than pethidine within the first hour after
application. The maternal satisfaction with remifentanil
was higher and necessity for subsequent application of
epidural analgesia for inadequate pain relief was lower®.
Due to the large heterogeneity of dosing schedules of both
drugs, it is difficult to draw clear conclusions about the
side-effects. There were no differences in the incidence
of decreased saturation below 95% or in maternal seda-
tion. Some studies found no difference in cardiotocograph
interpretation®**°, On the other hand, one study showed
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a lower incidence of non-physiological cardiotocograph
when remifentanil was administered®. All studies con-
firmed better postpartum neonatal outcome after remi-
fentanil than pethidine (Table 3) (ref.>*").

Epidural analgesia

The most interesting and most useful in practice,
is comparison of remifentanil with epidural analgesia.
Although epidural analgesia is provided in less than 15%
of labours in some countries, it is the major analgesic
method used by anaesthesiologists in obstetrics in the
Czech Republic?. Currently, few probably doubt that
remifentanil administered in the PCA is a less effec-
tive analgesic than epidural analgesia''®. Despite these
findings, most studies found no difference in maternal
satisfaction with applied method of analgesia'>#344,
This would suggest that remifentanil provides a weaker
but highly acceptable analgesia for the parturient. The
explanation for this may be opioid-induced euphoria®. In
contrast, remifentanil is associated with a higher risk of
nausea and vomiting, decreased oxygen saturation under
95% and dose dependent level of sedation*****!. There
was no difference in either cardiotocograph interpreta-
tion or neonatal outcome between epidural analgesia and
remifentanil *2*3#4434 No effect on higher incidence of
instrumental deliveries, Caesarean Sections or length of
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Table 5. Case reports of patients using patient controlled analgesia.

Reference Case description

Bonner et al.*

Marr et al.**

Respiratory arrest in patient using remifentanil in PCA

Cardiorespiratory arrest during induced labour while using a remifentanil PCA in patient diagnosed

with an intrauterine death at 31 weeks’ gestation

PCA - Patient controlled analgesia

Table 6. Meta-analysis of study results comparing VAS between t=0 and t=1 hour for remifentanil.

Difference in VAS between t=0 and t=1

Study for Remifentanil (95% CI) "

Blair et al.” 0.300 (-1.324; 1.924) 0.718
Douma et al.” -3.240 (-4.024; -2.456) <0.001
Douma et al.” -3.800 (-5.387; -2.213) <0.001
El-Kerdawy et al”? -4.900 (-5.898;-3.902) <0.001
Evronetal. ™ 1.900 (1.399; 2.401) <0.001
Evronetal.” -5.040 (-5.931; -4.149) <0.001
Ismail et al. -3.210 (-3.362; -3.058) <0.001
Ngetal. -3.220 (-4.491; -1.949) <0.001
Stocki et al. -4.100 (-5.072; -3.128) <0.001
Stouraé et al. " -2.400 (-2.850; -1.950) <0.001
Thirlow et al. -2.300 (-3.850; -0.750) 0.006
Tveit et al. * -4.400 (-5.437; -3.363) <0.001
Volikas et al. ™ -1.900 (-4.487; 0.687) 0.162
Volmanen et al.”’ -1.900 (-3.072; -0.728) 0.003
Volmanen et al. ' -1.000 (-1.854; -0.146) 0.025
Summary - fixed model -2.826 (-2.953;-2.699) <0.001

VAS - Visual Analogue Scale, 95% CI - 95% Confidence Interval

delivery stages 1 and 2 were established either (Table 3)
(I'Cf.]s'”).

Dosing and mode of remifentanil administration during
labour

Remifentanil is administered intravenously using
infusion pump with PCA mode preferably without any
further IV fluid administered into identical intrave-
nous cannula. Currently available are various products
containing remifentanil: Ultiva (GSK, Great Britain),
Remifentanil B.Braun (B.Braun, Germany), Remifentanil
Kabi (Fresenius Kabi, Germany) and others. The pack-
age contains 1 or 2 mg of active substance in the vial.
Remifentanil usually needs to be diluted with saline to
achieve a concentration of 20 or 50 ug/mL (ref."**). The
setup for PCA mode in published studies is variable and
optimal dosing schedules have not yet been described
(Table 3) (ref.™).

Bolus versus continuus application

The first dose determining studies identified the ef-
fective dose as 0.25 - 0.5 pg/kg for obstetric analgesia
(Table 4) (ref.***"). Subsequent studies have worked with
different dosages ranging from 0.1-0.9 pg/kg in case of
conversion of the dose per body weight or fixed bolus
20-50 ug (ref."). Lock out interval (interval in which the
pump does not respond to parturient requirements) varied
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between 1 and 3 min with the exception of two studies,
where the lock out interval was 4.5 min and 5 min**, A
maximum average single dose of 0.7 ug/kg was published
by Tveit. This author also warned about exceeding this
dose because of higher risk of desaturation and maternal
sedation*. On the other hand, D’Onofrio did not apply
bolus doses, only continual infusion of remifentanil in a
range of 0.025 to 0.15 pg/kg/min (ref.??).

Fixed versus variable dose of remifentanil

Labour pain is intermittent, dynamic and specific with
increasing frequency and intensity during labour progres-
sion. For this reason, proper timing, dosing and length
of lock out interval are important for analgesic efficacy.
The beginning of subsequent contractions is also unpre-
dictable due to interindividual variability even with the
involvement of highly advanced machine learning meth-
ods*. This fact could explain the considerable variation
in dose and cumulative dose of remifentanil during labour
in most published studies'. A fixed dose without the op-
tion of reacting to actual need can therefore lead to either
underdosing with unsufficient pain relief or overdosing
associated with side-effects”*. Some studies refute this
concern***#_The question of preferences of fixed dose
or variable dose therefore remains open.



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2015; 159:XX.

Table 5. Case reports of patients using patient controlled analgesia.

Reference Case description

Bonner et al.*

Marr et al.**

Respiratory arrest in patient using remifentanil in PCA

Cardiorespiratory arrest during induced labour while using a remifentanil PCA in patient diagnosed

with an intrauterine death at 31 weeks’ gestation

PCA - Patient controlled analgesia

Table 6. Meta-analysis of study results comparing VAS between t=0 and t=1 hour for remifentanil.

Difference in VAS between t=0 and t=1

Study for Remifentanil (95% CI) "

Blair et al.” 0.300 (-1.324; 1.924) 0.718
Douma et al.” -3.240 (-4.024; -2.456) <0.001
Douma et al.” -3.800 (-5.387; -2.213) <0.001
El-Kerdawy et al”? -4.900 (-5.898;-3.902) <0.001
Evronetal. ™ 1.900 (1.399; 2.401) <0.001
Evronetal.” -5.040 (-5.931; -4.149) <0.001
Ismail et al. -3.210 (-3.362; -3.058) <0.001
Ngetal. -3.220 (-4.491; -1.949) <0.001
Stocki et al. -4.100 (-5.072; -3.128) <0.001
Stouraé et al. " -2.400 (-2.850; -1.950) <0.001
Thirlow et al. -2.300 (-3.850; -0.750) 0.006
Tveit et al. * -4.400 (-5.437; -3.363) <0.001
Volikas et al. ™ -1.900 (-4.487; 0.687) 0.162
Volmanen et al.”’ -1.900 (-3.072; -0.728) 0.003
Volmanen et al. ' -1.000 (-1.854; -0.146) 0.025
Summary - fixed model -2.826 (-2.953;-2.699) <0.001

VAS - Visual Analogue Scale, 95% CI - 95% Confidence Interval

delivery stages 1 and 2 were established either (Table 3)
(I'Cf.]s'”).

Dosing and mode of remifentanil administration during
labour

Remifentanil is administered intravenously using
infusion pump with PCA mode preferably without any
further IV fluid administered into identical intrave-
nous cannula. Currently available are various products
containing remifentanil: Ultiva (GSK, Great Britain),
Remifentanil B.Braun (B.Braun, Germany), Remifentanil
Kabi (Fresenius Kabi, Germany) and others. The pack-
age contains 1 or 2 mg of active substance in the vial.
Remifentanil usually needs to be diluted with saline to
achieve a concentration of 20 or 50 ug/mL (ref."**). The
setup for PCA mode in published studies is variable and
optimal dosing schedules have not yet been described
(Table 3) (ref.™).

Bolus versus continuus application

The first dose determining studies identified the ef-
fective dose as 0.25 - 0.5 pg/kg for obstetric analgesia
(Table 4) (ref.***"). Subsequent studies have worked with
different dosages ranging from 0.1-0.9 pg/kg in case of
conversion of the dose per body weight or fixed bolus
20-50 ug (ref."). Lock out interval (interval in which the
pump does not respond to parturient requirements) varied
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between 1 and 3 min with the exception of two studies,
where the lock out interval was 4.5 min and 5 min**, A
maximum average single dose of 0.7 ug/kg was published
by Tveit. This author also warned about exceeding this
dose because of higher risk of desaturation and maternal
sedation*. On the other hand, D’Onofrio did not apply
bolus doses, only continual infusion of remifentanil in a
range of 0.025 to 0.15 pg/kg/min (ref.??).

Fixed versus variable dose of remifentanil

Labour pain is intermittent, dynamic and specific with
increasing frequency and intensity during labour progres-
sion. For this reason, proper timing, dosing and length
of lock out interval are important for analgesic efficacy.
The beginning of subsequent contractions is also unpre-
dictable due to interindividual variability even with the
involvement of highly advanced machine learning meth-
ods*. This fact could explain the considerable variation
in dose and cumulative dose of remifentanil during labour
in most published studies'. A fixed dose without the op-
tion of reacting to actual need can therefore lead to either
underdosing with unsufficient pain relief or overdosing
associated with side-effects”*. Some studies refute this
concern***#_The question of preferences of fixed dose
or variable dose therefore remains open.
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Basal infusion

Another controversial issue in the administration of
remifentanil at delivery, is application of basal infusion in
the period between bolus applications. In studies where
basal infusion was used, the dose varied between 0.025
and 0.15 pg/kg/min. Blair et al. reported that basal infu-
sion does not lead to greater analgesic efficacy but only to
higher incidence of respiratory depression and maternal
sedation®. On the other hand, Balki explained the low
rate of need for loading epidural analgesia due to ineffi-
cacy of remifentanil with administering the variable basal
infusion (0.025-0.1 pg/kg/min with bolus dose 0.25 pg/
kg) (ref.*).

Comparison of different modes of administration
of remifentanil

Few studies are available that directly compare dif-
ferent modes of administering remifentanil at delivery.
Balcioglu et al. compared two PCA modes with different
basal infusion of remifentanil. A basal infusion of 0.15 g/
kg/min was found to be the more effective analgesic dose
than 0.1 pg/kg/min without the described difference in
adverse effects for both mother and newborn®. Balki et al.
compared two modes of remifentanil administration, one
with variable bolus dose and fixed basal infusion and in
contrast, the second with variable basal infusion and fixed
bolus dose*. Analgesic efficacy, maternal satisfaction and
cumulative intake of remifentanil were comparable. Side-
effects, especially drowsiness, were higher in the group
with the variable bolus. Apropos the pharmacokinetics of
remifentanil and the character of labour pain, initiation of
remifentanil administration with the beginning of contrac-
tion may not lead to the greatest effect at the time of the
most intensive labour pain*’**. For this reason, Volmanen
et al. investigated remifentanil administration either at the
beginning of contraction or between two contractions®.
They reported no differences in analgesic efficacy or in-
cidence of side-effects between groups. However, more
detailed analysis showed that in a group of patients with
long and regular contractions, a bolus dose between con-
tractions can have greater analgesic effects.

Adverse effects of remifentanil in labour

Remifentanil, as with other opioids, can potentially
cause serious adverse effects. Various depth of maternal
sedation is common'>?**¥7#! The incidence of sedation
in some studies is almost 100% (ref.***'**). Other frequent
negative effects of opioids, including remifentanil are nau-
sea and vomiting. Some publications do not describe a
higher incidence in the case of remifentanil'*!s!243134,
The occurrence of dizziness may disable further use
of remifentanil due to risk of falling during verticaliza-
tion“*!. An incidence of maternal desaturation under
95% is published in 24 - 74% of cases 03133414 Thjg
is no higher than pethidine®. Interestingly, desaturation
occurs in 40% of parturients inhaling Entonox® and in
46% of parturients without any analgesia®®*'. Episodes of
desaturation associated with remifentanil are usually short
and rapidly respond to maternal stimulation or oxygen
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application. The most severe cases may result in apnea
and several have been reported'***. The one requiring
artificial ventilation reported by Bonner and McClymont
was related to a combination of other factors such as de-
hydration, exhaustion and vertical position of the parturi-
ent”. Recently, a case report of cardiac arrest following
respiratory arrest after remifentanil was published*. Long
term opioids (codein, diamorphine) preceded this event
in the reported case. Although the full recovery of parturi-
ent occurred after resuscitation, fatal intrauterine death
took place during the complication. This incident led to
recommendations for careful maternal monitoring after
remifentanil, including continuous monitoring of respi-
ratory rate and oxygen saturation and one midwife per
parturient. There is also the need for rapid availability of
anaesthesiologist to deal with any complications®*****7,
Implementation all of these conditions may not be easy
to achieve in an exposed delivery room in a large perina-
tological center. After the initial labelling of remifentanil
as “The poor man’s epidural”, it seems that for its safe
use we must require at least the same conditions as for
epidural analgesia®®.

Adverse effects of remifentanil on the fetus and neonate

Although remifentanil rapidly crosses the placenta
into the fetal circulation (88% concentration in the fetus),
it is rapidly metabolized and redistributed in newborn
(the concentration ratio uterine vein to uterine artery is
0.29) (ref.'®). The risk for neonate appears to be minimal.
Further studies confirm this and to date no adverse neo-
natal outcome (Apgar score, uterine blood gases or need
to give naloxone) has been proven'#!31722233043 Neijther
has any typical pathological cardiotocograph curve associ-
ated with remifentanil in labour been found. One caveat is
the small number of cases of impaired neonatal outcome
that may cause a feeling of false security around remifen-
tanil use for newborns®. For this reason, the necessary
equipment of the delivery room for eventual resuscitation
of newborns must include naloxone. Based on the current
published data, we cannot answer questions concerning
the relationship of possible impairment in neonatal out-
come and dosage to the method of application of remi-
fentanil.

However, we recommend the following dose regimen
without background infusion, low initial dose with the op-
tion of bolus adjustment or/and lock out intervals based
on clinical status of the parturient and termination of
boluses at the start of the second stage of labour, to mi-
nimise maternal hypoventilation and adverse postnatal
effects on the newborn®.

CONCLUSION

This meta-analysis confirms the efficacy of remifen-
tanil for labour. The systematic review describes possible
modes of application, dosage and side-effects for mother,
fetus/ newborn. However, questions remain which can
only be answered by further randomized trials.
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C. Prace vzniklé v souvislosti se zavadenim podavani rokuronia a
sugammadexu pro anestezii u cisarského rezu

Podil neuroaxialnich blokad byl u anestezie pro cisaisky fez v Ceské republice v roce
2011 relativné vysoky (51,2 %). Na druhou stranu byla u témét poloviny vykoni z riznych
indikaci podana celkova anestezie (66).

Z divodu vyssi incidence obtizné intubace v pozdnich fazich téhotenstvi je indikovano
zahajeni celkové anestezie bleskovym tivodem (RSI — Rapid Sequence Induction), a to
zejména pro rychlejsi desaturaci v dusledku redukované funkéni rezidualni kapacity plic.
Klinicky obavanou, avsak jasnou evidenci nepodlozenou komplikaci zlstava aspirace
zalude¢niho obsahu u rodi¢ek. Tradi¢ni postup definovany Safarem a Steptem v 70. letech
minulého stoleti je zalozen na péti zakladnich pravidlech, z nichz jedno predpoklada pouziti
predem definované davky thiopentalu a sukcinylcholinu a je pfedmétem naseho zkoumani
(79). V souladu s poslednimi zpravami registru CEMACH je dileZitou sou¢asti bezpeéné
péce o rodicku i dosazeni adekvatni svalové sily na konci anestezie k udrzeni prichodnosti
dychacich cest (103).

Novymi latkami uzivanymi v ramci bleskového uvodu do celkové anestezii U
cisafského fezu se stalo rokuronium a jeho selektivni antagonista sugammadex (78).

S vyhodou Ize tento postup vyuzit zejména u pacientek s poruchami nervosvalového ptenosu
(napf. myastenia gravis), s hereditarnimi svalovymi poruchami (napt. myotonie),

S hereditarnimi neurologickymi onemocnénimi (Huntingtonova chorea), spastickou
paraparézou ¢i kvadruplegii, s anamnézou maligni hypertermie apod., u kterych je podani
dnes stale bézn¢ pouzivaného sukcinylcholinu nevhodné (81). Zvlastni pozornosti je tiecba u
pacientek s preeklampsii ¢1 eklampsii, kde soucasné podavani magnesium sulfatu mize vést

ke zvySenému ucinku nedepolarizujicich svalovych relaxancii.
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Rokuronium (Esmeron™, Rokuronium B.Braun™) je nedepolarizujici svalové
relaxans ze skupiny aminosteroidi. V davce 0,9—-1,0 mg/kg poskytuje u t€hotnych takika
identické intuba¢ni podminky jako sukcinylcholin v davce 1,0 mg/kg (121, 122).

K monitorovani nastupu nervosvalové blokady je mozné pouzit neurostimulator v rezimu
SingleTwitch (dobré intubac¢ni podminky lze ocekavat pti poklesu pod 10 % tGvodni
intenzity). Nevyhodou rokuronia v této davce je délka trvani nervosvalové blokady, ktera pii
relativné kratkém opera¢nim vykonu, jimz cisatsky fez je (25—40 min.), poskytuje
nepiiméfené dlouhou nervosvalovou blokadu (123). Pii métfeni hloubky nervosvalové
blokady v rezimu TOF (Train of Four) byva na konci vykonu nej¢astéji zachycen 0—1 zaskub,
tedy pfechod mezi hlubokou a mélkou nervosvalovou blokadou. Rokuronium Ize pouzit i pro
pokracujici blokadu po indukci sukcinylcholinem, poté byva na konci vykonu vétSinou
zachycena m¢lka blokada a i v tomto piipade je v ramci prevence vyskytu rezidualni
nervosvalové blokady vhodna aktivni reverze nervosvalové blokady (124). Sugammadex
(Bridion™) je specifickym antagonistou nervosvalové blokady navozené rokuroniem ¢i
vekuroniem. Chemicky se jedna o cyklodextrin, ktery enkapsuluje molekulu
nedepolarizujiciho myorelaxans aminosteroidniho charakteru. Vznikly komplex
sugammadex-rokuronium je velmi stabilni a vylu¢uje se ledvinami. Pouziti sugammadexu pro

zvrat nervosvalové blokady na konci cisaiského fezu je povazovano za bezpecné.
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i. Low-dose or high-dose rocuronium reversed with neostigmine or
sugammadex for cesarean delivery anesthesia: A randomized
controlled non-inferiority trial of time to tracheal intubation and
extubation. Anesthesia and Analgesia 2016

Ptedlozeny ¢lanek popisuje primarni vysledky multicentrické studie RocSuglO, ktera
byla fesena v ramci grantu IGA NT13906-4/2012, jehoz byl autor habilita¢ni prace hlavnim
fesitelem.

Aktudlni metaanalyza rizika nezajisténi dychacich cest v celkové anestezii u
cisafského fezu ukazala riziko 1:442, coz predstavuje pfiblizn€ 5-6 krat vyssi riziko oproti
net¢hotné populaci (125). Velkym problémem je také skutecnost, ze intuba¢ni podminky se
mohou ménit i v pribéhu porodu o jeden az dva stupné dle Mallampati skore, ¢asto na stupné
[l a1V (109). Kriticka hypoxie se rozviji u matky i plodu mnohem rychleji nez u netéhotnych
(126). Aktualni zpravy registru CEMACH soucasné poukazuji i na nutnost adekvatniho
zvratu nervosvalové blokady na konci cisafského fezu (103). Jakkoli je rokuronium
akceptovatelnou alternativou pro svalovou relaxaci na tvod do celkové anestezie u cisaiského
fezu, studie OBAAMA-CZ ukazala, Ze anesteziologové v Ceské republice preferuji
sukcinylcholin nasledovany nektérym z nedepolarozujicich svalovych relaxans (66). Davka
rokuronia 0,6 mg/kg, ktera je doporucena pro tvod do celkové anestezie u cisaiského fezu,
ma opozdény nastup ucinku oproti sukcinychlolinu (127). Pfi pouziti davky rokuronia 0,9-1,0
mg/kg poskytujici srovnatelné podminky jako sukcinylcholin v davce 1,0 mg/kg vsak nelze
ocekavat bezpecné zotaveni z nervosvalové blokady na konci vykonu, a to ani pfi aktivni
reverzi neostigminem (128). Pii pouziti rokuronia lze jakoukoli hloubku nervosvalové
blokady zvratit pfiméfenou davkou sugammadexu (2-16 mg/kg). Neexistuji vSak zadné
randomizované studie potvrzujici potencialni benefit tohoto postupu u cisarského fezu oproti

podani sukcinylcholinu.
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V predlozené praci jsme overovali non-inferioritu rokuronia v davce 1,0 mg/kg oproti
sukcinylcholinu v davece 1,0 mg/kg v ¢ase do intubace a Vv intubac¢nich podminkach
hodnocenych dle modifikovaného Viby-Mogensen skore (129). Také jsme zjistovali, zda
dostupnost sugammadexu ve skupin¢ s rokuroniem povede ke srovnatelné rychlosti zotaveni
Z nervosvalové blokady, jako u sukcinylcholinu a nasledném podéni rokuronia v davce 0,3
mg/kg. Dals§imi sekundarnimi cili byly rozdil ve vyskytu periopera¢nich anesteziologickych
komplikaci a novorozenecky outcome.

Pro zisk ,,power analyzou‘ stanoveného poc¢tu 240 rodicek jsme pii aktualnim
zastoupeni celkové anestezie u cisaiského fezu v Ceské republice zvolili dvé velka fakultni
perinatologicka centra v Brné a v Olomouci. Pro randomizaci do obou vétvi studie,
intervenc¢ni s rokuroniem a kontrolni se sukcinylcholinem, byla zvolena metoda blokové
stratifikované randomizace zohlednujici kromé zastoupenych center také vek (nad a pod 30
let), typ vykonu (planovany a akutni) a Body Mass Index (nad a pod 30) rodicek. Zvolili jsme
vici rodicce jednoduse zaslepeny design, zejména z diivodu realné nemoznosti zaslepit ob¢
vétve vuci anesteziologovi pii naprosto rozdilné farmakologické charakteristice obou
pouzitych myorelaxans. Klicové Casy pritbéhu ptipadu byly zaznamenavany do monitoru
vitalnich funkci a poté piepisovany do studijni dokumentace. Hloubka nervosvalové blokady
byla méfena piistrojem TOF Watch SX (Organon, Nizozemi), ktery je standardem pro jeji
stanoveni.

Do studie bylo zatfazeno 240 rodicek, a to do kazdé vétve 120. Primarnim vystupem
studie bylo zjisténi, ze rokuronium v davce 1,0 mg/kg je non-inferioritni v ¢ase do intubace
oproti sukcinylcholinu v davce 1,0 mg/kg. Rokuronium soucasné poskytlo lepsi intuba¢ni
podminky niz§im vyskytem rezistence k laryngoskopii. U sukcinylcholinu byl naproti tomu
zaznamenan vyssi vyskyt poopeacni myalgie. Dobry novorozenecky outcome vyjadieny

vyskytem Apgar skore v 10. minuté > 7 byl v obou skupinach srovnatelny.
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Tato studie je prvni publikovanou randomizovanou studii, ktera potvrdila srovnatelnou
ucinnost rokuronia a sukcinylcholinu v rdmci bleskového uvodu do celkové anestezie u
cisafského fezu. Soucasné potvrdila klinickou potiebu specifického antagonisty
sugammadexu pro zvrat nervosvalové blokady na konci vykonu po podéani
vysokodavkovaného rokuronia, protoze u 53% vykonti nebylo dosazeno na konci opera¢niho
vykonu ani hodnoty PTC 1, a tedy zvratu nervosvalové blokady nebylo mozno pfi

kontraindikaci inhibitorti cholinesterazy dosahnout jinak nez sugammadexem.
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Abstract

Background

Rocuronium for cesarean delivery under general anesthesia is an alternative to succinylcholine
for rapid sequence induction of anesthesia because of the availability of sugammadex for
reversal of neuromuscular blockade. However, there are no large well-controlled studies in
women undergoing general anesthesia for cesarean delivery. The aim of this noninferiority trial
was to determine whether rocuronium and sugammadex confer benefit in time to tracheal
intubation (primary outcome) and other neuromuscular blockade outcomes compared with
succinylcholine, rocuronium and neostigmine in women undergoing general anesthesia for
cesarean delivery.

Methods

We aimed to enroll all women undergoing general anesthesia for cesarean delivery in the two
participating university hospitals (Brno, Olomouc) in this single-blinded, randomized, controlled
study. Women were randomized to the ROC group (muscle relaxation induced with rocuronium
1 mg/kg and reversed with sugammadex 2 to 4 mg/kg) or the SUX group (succinylcholine 1
mg/kg for induction, rocuronium 0.3 mg/kg for maintenance, and neostigmine 0.03 mg/kg for
reversal of the neuromuscular blockade). The interval from the end of propofol administration to
tracheal intubation was the primary endpoint with a non-inferiority margin of 20 seconds. We
recorded intubating conditions (modified Viby-Mogensen score), neonatal outcome (Apgar score
< 7; umbilical artery pH), anesthesia complications, and subjective patient complaints 24 hours
after surgery.

Results

We enrolled 240 parturients. The mean time to tracheal intubation was 2.9 seconds longer in the
ROC group (95% CI-5.3 s to 11.2 s), non-inferior compared to the SUX group. Absence of
laryngoscopy resistance was greater in the ROC than SUX groups (ROC 87.5%; SUX 74.2%;
p=0.019), but there were no differences in vocal cord position (p=0.45) or intubation response
(p=0.31) between groups. No statistically significant differences in incidence of anesthesia
complications or in neonatal outcome were found (10-min Apgar < 7, p=0.07; pH,,, p=0.43).
The incidence of postpartum myalgia was higher in the SUX group (ROC 0%; SUX 6.7%;
p=0.007). The incidence of subjective complaints was lower in the ROC group (ROC 21.4%;
SUX 37.5%; p=0.007).

Conclusions

We conclude that rocuronium for rapid sequence induction is non-inferior for time to tracheal
intubation, is accompanied by more frequent absence of laryngoscopy resistance and lower
incidence of myalgia in comparison to succinylcholine for cesarean delivery under general
anesthesia.
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Introduction

The risk of failed intubation, ventilation and oxygenation failure remains one of the most
serious complications of general anesthesia for cesarean delivery.' In the general population, the
risk of difficult intubation is approximately 1:2500; in term pregnancy, the incidence is 5 to 10
times greater (1:224 to 1:533)."* A 2015 meta-analysis of risk of failed intubation reported an
incidence of 1:442 in general anesthesia for cesarean delivery.4 An additional concern is that
intubating conditions, change during the course of delivery; the Mallampati classification can
increase by one to two grades, often to grades III and v.? Development of critical hypoxia can
occur in both mother and fetus at a faster rate than in non-pregnant patients.’

According to recent reports of the Confidential Enquiry into Maternal and Child Death
(CEMACH) registry, an important aspect of safe care for the mother is to achieve adequate
muscle strength at the end of general anesthesia to maintain a patent airway.” Although
rocuronium is an accepted alternative for rapid sequence induction for cesarean delivery,8 most
anesthesiologists in the Czech Republic prefer succinylcholine followed by a non-depolarizing
muscle relaxants (rocuronium, atracurium, cis-atracurium, vecuronium) although
pharmacologically induced intraoperative muscle relaxation is frequently unnecessary for
abdominal wall closure, given the abdominal wall distension associated with pregnancy.’"'® A
dose of rocuronium 0.6 mg/kg during induction of anesthesia for cesarean delivery, as
recommended by the manufacturer, provides inferior intubating conditions and delayed onset of
neuromuscular relaxation compared with succinylcholine.Il However, we cannot expect safe
recovery from neuromuscular blockade (Train of Four ratio (TOF) > (0.9) at the end of surgery
after neuromuscular blockade with rocuronium 0.9 to 1.0 mg/kg, even after reversal with
neostigmine.lz'I4 In contrast, no matter the degree of a rocuronium- or vecuronium-induced
neuroblockade, sugammadex can be used in a dose of 2 to 16 mg/kg to reverse blockade. Its
feasibility for cesarean delivery has been reported in case series and case re orts'>"® and in case
studies of high-risk mothers in whom succinylcholine was contraindicated. -2

To the best of our knowledge, there are few published studies on the benefits to mother
and/or newborn of rocuronium administration in a dose of 1 mg/kg compared to succinylcholine
1 mg/kg for rapid sequence induction of general anesthesia for cesarean delivery, and no
published studies report the possible benefit of sugammadex for active reversal of neuromuscular
blockade after high-dose rocuronium for cesarean delivery.

The aim of this study was to determine whether the ability to reverse deep neuromuscular
blockade with sugammadex would allow for a sufficiently high dose of rocuronium to achieve
comparable intubating conditions with succinylcholine in parturients undergoing general
anesthesia for cesarean delivery, while ensuring comparable recovery at the end of surgery. We
hypothesized that rocuronium 1 mg/kg would be non-inferior to succinylcholine 1 mg/kg for
time to tracheal intubation. Secondary outcomes were differences in intubating conditions,
incidence of anesthesia perioperative complications, neonatal outcome, and the time from
surgical skin closure to tracheal extubation.
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Methods

Study Oversight

Two university hospitals participated in this randomized, single-blinded (parturient),
parallel-group, controlled study to compare the effect of rocuronium and succinylcholine during
rapid sequence induction for cesarean delivery. The trial was designed by the principal academic
investigator Petr Stourac, MD, PhD, University Hospital Brno, Czech Republic in cooperation
with members of the study group. The study is reported according to the Consolidated Standards
of Reporting Trials (CONSORT; http://www.consort-statement.org/) statement.”**' Before
patient enrollment it was registered in ClinicalTrials.gov database with the identifier:
NCTO01718236 October 30, 2012. The study was approved by the institutional Ethics
Committees of both centers (University Hospital Brno, Brno, Czech Republic; University
Hospital, Olomouc, Czech Republic).

The University Hospital in Brno is a perinatal center for the region of South Moravia with
the population almost 1.2 million people and more than 6 000 deliveries per year (rate of
cesarean delivery 22%; 30% of these under general anesthesia). The University Hospital in
Olomouc is a perinatal center for the Olomouc region with an approximate population of
650,000 people and more than 2 600 deliveries per year (rate of cesarean delivery 31%; 55% of
these under general anesthesia).

Inclusion and Exclusion Criteria

All women aged 14 to 60 years admitted to the obstetric ward in Brno or Olomouc
University hospital for delivery were eligible for to participate in the study. Inclusion criterion
for enrollment was cesarean delivery scheduled under general anesthesia. The exclusion criteria
were as follows: indicated and performed neuraxial blockade, anesthesiologist or obstetrician
opposition to patient inclusion, allergy or intolerance to one or more of the study drugs or known
allergies or reactions to iodine and, patient refusal or no written informed consent.
Discontinuation criterion was failure of train-of-four (TOF) Watch SX measurements during the
induction of general anesthesia.

Each parturient who met the inclusion criteria was approached for study participation on
admission to the delivery ward. All participating women provided informed consent on the day
of cesarean delivery (intrapartum cesarean delivery) or on the day before (scheduled cesarean
delivery). Following written informed consent, they were stratified into eight groups defined by
center, type of cesarean delivery, age and body mass index. Randomization to the intervention
(ROC) or control (SUX) group was carried out after the decision was made for cesarean delivery
by the anesthesiologist according to the study randomization scheme (see below).

Observed parameters

Demographic details of the parturient and newborn, medical history, indication for
cesarean delivery, preanesthetic examination, important event times, total procedure time (end of
administration of the propofol to tracheal extubation), surgery duration time (skin incision to last
stitch), intubating conditions assessed using the modified Viby-Mogensen Scale® (resistance to
laryngoscopy, position of vocal cords, laryngoscopic view, response to intubation attempt; rated
by the attending anesthesiologist), and intraoperative complications (including regurgitation,
aspiration, vomiting, difficult airways, oxygen desaturation, tachycardia, bradycardia,
hypertension and hypotension, among others) were recorded on the Case Report Form by the 15
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anesthesiologists involved in the study (12 fully certified, 3 trainees). Each parturient was also
evaluated after 24 hours for subjective complaints (sore throat, impaired phonation, myalgia,
inability to expectorate, weakness, awareness, shortness of breath, diplopia, postoperative pain
during the follow-up interview by the anesthesiologist. Each parturient was directly asked about
individual complaints (yes/no) and also asked by the anesthesiologist if she had any other current
complaint.

Anonymized data were recorded in electronic Case Report Form of the study database
(RocSuglO.registry.cz; TrialDB, USA).

Anesthesia Protocol

The anesthesia protocols for both groups are detailed in Figure 1. The standard protocol
for airway management consisted of direct laryngoscopy with a Macintosh blade size 3 or 4, and
tracheal intubation with an orotracheal tube (7.0-7.5) without a stylet. During anesthesia, ECG,
heart rate, SpO,, noninvasive blood pressure, and etCO, values were monitored and recorded in
the anesthesia record.

Neuromuscular blockade depth was measured using TOF Watch SX device (Organon,
Nederland) stimulating the ulnar nerve on the left distal forearm; the response of adductor
pollicis muscle was evaluated using accelerometry. The calibration was performed under
intravenous anesthesia before muscle relaxant administration and lasted 10 seconds. The Single
Twitch (ST) 1 Hz mode was used during induction of neuromuscular blockade with standardized
amplitude for both groups. Intubation was attempted when the Single Twitch was 10% (ST
10%). The level of deep non-depolarizing neuromuscular blockade was measured by the Post
Tetanic Count (PTC) mode and, shallow and recovering non-depolarizing blockade by Train-of-
Four (TOF) count or ratio mode. In the ROC group, sugammadex reversal was administered
when the PTC was at least 1. Low-dose sugammadex (2 mg/kg) was administered if the TOF
count was at least 1 and high-dose (4 mg/kg) was used for deeper neuromuscular blockade (PTC
at least 1). We used an Aespire S/5 anesthesia machine (GE Healthcare, USA). Intraoperative
event times were recorded by a nurse by pressing the “Snapshot” button on Datex Ohmeda S/5
Monitor (Datex Ohmeda, USA) and then written into the Case Report Form.

Obstetric Protocol
Pfannenstiel supra-cervical laparotomy and Geppert uterotomy were used in all cases.
Abdominal wall closure was provided in five layers and skin closure was performed with suture.

Statistical Analysis
QOutcome Measures

The primary endpoint of this study was the time from induction of anesthesia to tracheal
intubation. The interval was measured from the end of administration of the propofol (the
syringe was emptied) to the first wave of etCO, appearance after successful tracheal intubation.
All drugs were administered through the catheter hub of the rapidly running 18-gauge
intravenous catheter inserted in the upper arm. The primary hypothesis of this study was that
rapid sequence induction of general anesthesia using propofol and rocuronium for cesarean
delivery is non-inferior to the combination of propofol and succinylcholine. Secondary outcomes
were differences in intubating conditions, incidence of intraoperative anesthesia complications,
neonatal outcomes and the time from the completion of surgical skin closure to tracheal
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extubation. Intubating conditions were assessed using resistance to laryngoscopy (none, slight,
severe), position of vocal cords (medial, paramedial, partially abducted, fully abducted),
laryngoscopic view (Cormack-Lehane), response to intubation attempt (none, cardiovascular-
blood pressure and/or pulse increase of 20% from baseline, movement of limbs). Complications
during anesthesia and the perioperative period (regurgitation, aspiration, vomiting, difficult
airway, oxygen desaturation, tachycardia, bradycardia, hypertension, hypotension, pulmonary
embolism, amniotic fluid embolism, hysterectomy, bronchospasm, laryngospasm, shortness of
breath, pulmonary edema and others) were recorded. Neonatal outcome was evaluated using
Apgar scores at 1, 5 and 10 minutes assessed by an experienced neonatologist and umbilical
artery blood gas analysis.

Randomization

Stratified block randomization was used for generating the subject allocation sequence.
Stratification was performed on the basis of participating center, type of cesarean delivery
(intrapartum or scheduled), age (<30 years or >30 years), and body mass index (<30 or >30
kg/m®). For each stratum, the statistician generated the random allocation sequence for the two
treatment groups. A computer random number generator was used to randomly select permuted
blocks of four patients and an equal allocation ratio. Sequentially numbered containers were used
for individual strata and group assignments were concealed in sequentially numbered, opaque,
and sealed envelopes. Each envelope was opened immediately before the induction of general
anesthesia and the patient was assigned to either the ROC or the SUX group.

Statistical Methods

The criterion for non-inferiority with respect to time needed to tracheal intubation was
considered to have been met if the upper limit of a two-sided 95% confidence interval (95% CI)
for the absolute difference between groups was not more than 20 seconds (assumed to be
approximately one third of the expected interval for intubation attempt start after neuromuscular
blocking agent administration). For this setting, a population of 214 patients was required for
90% certainty that the higher limit would be below the non-inferiority margin of 20 seconds. The
sample size estimation was performed according to Julious.” We decided to include 240 patients
to take into account patients who could not be evaluated.

Standard frequency tables and summary statistics (means, standard deviation, median,
minimum, and maximum) were used to describe the baseline demographic and clinical
characteristics. The Fisher exact test was used for analysis of intubating conditions and
complications during anesthesia, during the perioperative period and for neonatal outcome
evaluation. Differences in the procedure times were assessed using the Mann—Whitney test. All
analyses were performed according to the intention-to-treat principle (ITT). To examine the
influence of intrapartum cesarean delivery, the neonatal outcomes of ROC vs. SUX groups were
evaluated separately in the scheduled cesarean deliveries. For secondary outcomes, a P-value <
0.05 was considered statistically significant. All statistical analyses were performed with R
software for Windows (version 2.13.0; R Development Core Team, http://www.r-project.org/).
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Results

We enrolled 240 parturients (ROC, n=120; SUX, n=120) during the study period 12/2012
to 12/2013. The CONSORT diagram for the study is shown in Figure 2. Basic demographic
characteristics of parturients are shown in Table 1. There were no significant differences between
groups at baseline.

Outcome Measures Assessment

The primary endpoint, the time from anesthesia induction to tracheal intubation, and other
procedure times, are summarized in Table 2. The mean time to tracheal intubation was 2.9
seconds longer in those receiving rocuronium compared to succinylcholine (95% CI: -5.3 to 11.2
s). The upper limit of the 95% CI was below the non-inferiority margin of 20 seconds and,
therefore, propofol and rocuronium can be regarded as non-inferior to the combination of
propofol and succinylcholine with respect to the time from induction to tracheal intubation.

Intubating condition data are shown in Table 3. Intubating conditions were comparable,
although the ROC group had less resistance to laryngoscopy than the SUX group; there were no
differences in Cormack-Lehane score, limb movement or cough. All parturients were
successfully intubated.

There was no desaturation under 90% before Single Twitch 10% (ST 10%) during
induction of anesthesia or absence of visible finger movement during nerve stimulator
stimulation. No ”Cannot intubate, cannot ventilate” scenario was recorded during the study
period even in cases in which the time to achieve ST 10% was long.

Neonatal outcome characteristics are shown in Table 4. There were no differences
between groups in the incidence of 10-min Apgar score < 7, although the incidence of low Apgar
scores was higher in the ROC than SUX group at 1- and 5-min. There were no significant
differences in any neonatal outcome among subjects undergoing scheduled cesarean delivery
(ROC, n=159; SUX, n=62) (Table 4).

We identified no differences in the incidence of intraoperative anesthesia complications.
In contrast, we found a statistically significant difference in the incidence of myalgia in the 24
hour postoperative period (ROC n=0; SUX n=8; p=0.007), but no difference in the incidence of
sore throat (ROC n=18; SUX n=29; 95% ClI for difference: -19.1% to 0.8%; p=0.10). There were
no differences in any other evaluated complications in the 24 hour follow-up. Data are shown in
the Supplemental Digital Content Table 1.

There were no significant differences between groups or participating centers in
anesthetic agent dosage (Supplemental Digital Content Table 2) or between participating centers
in measured times for either group (data not shown).

A significant difference between the ROC group and the SUX group in the total
procedure time (end of propofol administration to tracheal extubation) was found: in patients
receiving rocuronium and sugammadex the total procedure time was approximately 7 minutes
longer than in patients receiving succinylcholine, rocuronium and neostigmine (p<0.001, Table
2). Median time from surgical skin closure to extubation was 10 minutes in the ROC group and 8
minutes in the SUX group (p<0.001, Table 2).

The evaluation of the neuromuscular blockade level at the end of surgery showed no PTC
count (PTC 0) in the 56.6% of the ROC group (n=68) and a TOF count greater than 1 in the
81.6% of the SUX group (n=98). In the case of PTC 0 (n = 68) the waiting time from surgical
skin closure to PTC 1 achievement in the ROC group was a median of 10 minutes.
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Discussion

In this study, we present the first randomized controlled trial comparing a combination of
rocuronium 1 mg/kg and subsequent reversal by sugammadex to succinylcholine 1 mg/kg,
rocuronium and neostigmine in general anesthesia for cesarean delivery. The most important
finding was the non-inferiority of rocuronium 1 mg/kg for rapid sequence induction compared to
succinylcholine 1 mg/kg however, rocuronium was associated with a brief delay in the time from
end of surgery to tracheal extubation. The mean time to achieve the ST 10% was 3 seconds
longer in the ROC group, a difference that likely has no clinical significance.

Abouleish et al. first described the use of rocuronium for cesarean delivery using a
standard dose of two times the EDgs dose (0.6 mg/kg).” These authors reported longer onset
time of rocuronium (98 s) than succinylcholine (60 s). They also reported good intubating
conditions in 90% of cases 80 seconds after rocuronium 0.6 mg/kg administration. In another
study, Abu-Halaweh et al. reported good/ excellent intubating conditions in 95% of patients 60 s
after rocuronium 1 mg/kg and in 97% of patients after succinylcholine 1 mg/kg.8 We opted to use
three times the EDos dose (1 mg/kg) to shorten the rocuronium onset time in accord with the
results of Magorian et al.>* We found a shorter mean onset time than Abouleish et al.'" for the
ROC group (59 s) and good intubating conditions in both groups, comparable with Abu-Halaweh
et al.® These results support the view that rocuronium 1 mg/kg is superior in this setting to
rocuronium 0.6 mg/kg and non-inferior to succinylcholine 1 mg/kg. The slightly higher
incidence of resistance to laryngoscopy in the SUX group was not significantly higher than in the
Abu-Halaweh et al. study.® However, this criterion is influenced by the attending
anesthesiologist as evaluation of resistance to laryngoscopy is subjective.

In comparison to the recent Sakurai et al. study, we achieved the ST 10% later in the
ROC than SUX group (59 s vs. 42 s), but there was a substantial difference in the time
evaluation.” Sakurai et al. measured the time from the administration of rocuronium to loss of
visible twitch whereas we measured time from end of propofol administration to ST 10%,
including the time needed for calibration of TOF Watch SX (10 seconds). This contributed to a
longer measured onset time. Based on a study of Baraka, time to oxygen desaturation less than
95% during late pregnancy after preoxygenation in the supine position is almost 3 minutes. For
this reason, a 10 seconds delay has limited clinical relevance.® This may explain the absence of
severe oxygen desaturation less than 90% even in cases in which the time to achieve ST 10%
was long (maximum was 258 s in SUX group).

There was a significant difference in the incidence of low 1- and 5-min Apgar scores , but
not 10-min scores. However, if intrapartum cesarean deliveries are excluded from the analysis,
where non-homogenous signs of fetal hypoxemia between groups were observed (more frequent
in the ROC group), no differences in neonatal outcome (Apgar, umbilical blood pH) between
groups were found. Williamson et al."* reported a 66% incidence of initial Apgar score < 7,
whereas in our ROC group this was far less frequent (22.9%). Rocuronium has been
demonstrated to have a 16% rate of Placental transfer, which might be significant if the mother
received three times the EDgs dose."" A future study is needed to correlate cord blood
concentrations of rocuronium with Apgar scores and neonatal twitch monitoring.

We found a longer total procedure time in the ROC group compared to the SUX group.
However, the surgery time was comparable between groups. The explanation for this may lie in
the strict study protocol that precluded administration of sugammadex until a PTC count > 0 was
detected. More than 56% cases in the ROC group did not achieve a PTC count > 0 at the end of
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surgery. Another finding was that more than 85% cases in the ROC group did not achieve a TOF
count > 0, i.e. the neuromuscular blockade would not be reversible with cholinesterase inhibitors
in these cases. Rocuronium administered at three times the EDgs produced deep neuromuscular
blockade that was longer than the surgery time. This is in agreement with the results of Pithringer
et al."* and Williamson et al.'* case series in which just one parturient of 25 had 3 or greater
twitches on the TOF at the end of the surgical procedure. The clinical implication is that
sugammadex may be a necessary part of rocuronium use if 1 mg/kg is used for cesarean delivery.

The optimal dose of rocuronium and sugammadex has been discussed extensively for the
non-pregnant populalion.26 For simplicity, and also in accord with manufacturer
recommendations, we chose a dose per actual body weight resulting in a median sugammadex
dose of 4 mg/kg. An important finding was that sugammadex did not need to be administered in
repeated doses due to signs of residual curarization or reoccurrence of muscular blockade in any
of the parturients.

Williamson et al."* reported a prospective non-interventional study (n=18) with
rocuronium administered in a dose 1.2 mg/kg, which is the dose recommended for rapid
sequence induction in non-pregnant patients. This protocol resulted in deep neuromuscular
blockade at the end of the procedure in all parturients, which was therefore reversed by
sugammadex 4 mg/kg.

Shibusawa et al."® presented a series of 13 female patients who were given thiopental 3.5
mg/kg and rocuronium 0.9 mg/kg. The reversal of neuromuscular blockade was achieved with
sugammadex 2 mg/kg irrespective of the depth of neuromuscular blockade, followed by repeated
administration every 3 minutes until a TOF ratio > 0.9 was reached. Repeated administration was
chosen only in one patient with renal failure, who did not achieve reversal of muscle power to
TOF ratio > 0.9 even after more than 10 minutes and after repeated doses of sugammadex 2
mg/kg. Stourac et al.”? presented six cases of high-risk parturients who received rocuronium and
sugammadex. They also reported a single sugammadex dose of 200 mg despite varying depth of
neuromuscular blockade.

There was a significant difference in myalgia incidence between groups; this is not
surprising as myalgia is a well- described complication of succinylcholine administration.”’
Nauheimer et al.,'® in a case series of 10 female patients, investigated adverse events after
rocuronium-induced neuromuscular blockade in a dose 1.0 mg/kg, and subsequent reversal using
sugammadex 4 mg/kg. These authors observed only insignificant adverse events, such as sore
throat (30%) and myalgia (10%), similar to the results of our study.

An advantage of our study is the randomized design using stratified block randomization.
The study groups were homogeneous and adherence to study protocol was strict as shown in
Figure 1. Another advantage is inclusion of both intrapartum and scheduled cesarean deliveries.
This is important because general anesthesia is reserved mainly for emergency cesarean delivery.

The firm protocol precluding sugammadex administration during deep neuromuscular
blockade (PTC 0) is the main limitation of the study, however this is standard procedure in
routine clinical practice. We waited until PTC 1 appearance in more than 56% of cases (median
10 min) in the ROC group. This explains the longer duration of procedure in the ROC group.
This limitation can be overcome using the approach of Shibusawa et al."” with the administration
of sugammadex 2 mg/kg every 3 minutes until adequate reversal of neuromuscular blockade,
irrespective of the depth of blockade.

Generalizability may also be limited for practices that do not maintain neuromuscular
blockade with a nondepolarizing muscle relaxant after recovery from succinylcholine. But in

10
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some countries, such as the Czech Republic, it is common to ensure good conditions for surgical
fascia and skin closure.'” An additional major limitation is that the study was not double blinded.
This is important for evaluation of subjective complaints after 24 hours. In reality, a double
blinded study design in these settings and real clinical conditions is very difficult to ensure. We
aimed to enroll both scheduled and intrapartum cesarean deliveries irrespective of time of day.
During the night shift, only one anesthesia team was in attendance in the delivery suite in both
centers. We also considered the limitations of a double-blinded design in these settings would be
visible fasciculation after succinylcholine administration and rapid recovery from
succinylcholine-induced neuromuscular blockade. For these reasons, we decided to use a single
blinded design. To mitigate the impact of anesthesia provider awareness of group assignment, all
times were recorded by a research nurse, and management followed a strict protocol directed by
accelerometry measurement.

In conclusion, rocuronium for rapid sequence induction was found to be non-inferior to
succinylcholine with respect to the time to tracheal intubation, but was accompanied by more
frequent absence of laryngoscopy resistance and lower incidence of myalgia than
succinylcholine for cesarean delivery under general anesthesia.
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Table 1 Cesarean delivery patient characteristics

ROC group (n=120)

SUX group (n=120)

Mean (SD) Medll\il[[;x(;v[ 1 Mean (SD) Medﬁzg\d 0
Age (years) 31(5) 31 (18-45) 31 (5) 31 (18-42)
BMI at delivery
(ke.m?) 30 (6) 29 (19-51) 30 (6) 29 (20-59)
Gestational age
fopecks) 37(3) 38 (25-41) 38 (2) 39 (29-41)
n Yo n o

ASA PS score

Iand IT 105 88% 113 94%

Il and IV 15 13% 7 6%
Mallampati score

Iand I 106 88% 108 90%

I and IV 14 12% 12 10%
Type of Cesarean
delivery

Intrapartum 64 53% 62 52%

BMI — Body Mass Index: ASA PS — American Society of Anesthesiologists Physical Status.
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Table 2 Evaluation of times recorded during the procedure according to intention-to-treat

ROC group (n=120) SI(Jn)i D0
Mean Median Mean Median Diff. in
(Sl;) (Min- (SI;) (Min- means p-value B
Max) Max)  (95% CI)*
Time from induction to first 87 85 84 78 (_52',;)“)
wave on etCO2 curve (s) (28) (34-200) (36) (33-284) 1 l 2)
Time from induction® to ST 65 59 61 56 (-;81 to 0.05
10% (s) (25) (22-170) (29) (20-258) | 1'.0) ’
: 22 18 23 19 -1.0
Time from ST10% to etCO, a7 (1-150) 25) (0-248) (6.4 t0 4.4) 0.88
Time from induction® to 304 26.1
clamping the umbilical cord (??Z)) (]7:;1378) (37261) (187- (1.1to 0.17
(s) ) 604) 51.2)
Time from incision to 256 234 232 (f(l)é_ (_%)35'6“) 0.21
delivery (s) (113)  (77-770) (71) 498) 47..6) ’
Time from induction® to 43 40 i ) i
PTC 1 (min) (17) (10-129)
Time from surgical skin 14 10 9 8 4.8
closure to tracheal : <0.001
extibafion {inin) (10) (2-45) (6) (0-35) (2.7t06.9)
Time from neuromuscular 254 -316
blockade reversal 0 TOF (28 (%0 0 (50- (48910~ <0001
ratio > 0.9 (s) ) 4,156) 144)
. . 36 35 35 34 1.2
Surgery duration (min) (10) (20-78) (10) (1894) (-13t03.7) 0.45
6.5
. . 53 50 46 44
Total procedure time (min) (2.6 to <0.001
(16) (29-133) (14) (29-163) 10.3)

The confidence intervals for the differences in mean times may be inaccurate for several of the
endpoints (e.g., time from end of skin closure to extubation) due to non-normal probability
distributions and heterogeneity of variances between groups. See Supplemental Digital Content
Table 3.

*95% Two-sided Confidence Interval, > Mann-Whitney test. ¢ End of propofol injection.

ST 10% - Single Twitch 10%; PTC 1 — Post Tetanic Count 1; TOF — train-of-four. Total
procedure time - end of administration of the propofol to extubation; Surgery duration - skin
incision to last stitch
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Table 3 Evaluation of intubating conditions

ROC group (n=120)  SUX group (n=120)

N % N % L
value

Resistance to laryngoscopy 0.019
None 105 88% 89 74%

Mild (slight) 14 12% 25 21%

Severe (active) | 1% 6 5%

Position of vocal cords 0.48
Medial 38 32% 47 39%
Paramedial 11 9% 8 7%

Partially abducted 12 10% 15 13%

Fully abducted 59 49% 50 42%
Laryngoscopic view (Cormack- 0.30
Lehane) ’

Tand II 116 97% 110 92%

ITTIA and higher -+ 3% 10 8%

Response to intubation attempt 0.26
None 71 59% 70 58%
Cardiovascular” 42 35% 36 30%

Limb movement or cough 7 6% 14 12%

* Fisher exact test
®Blood pressure or/and pulse increase of 20% from baseline
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Table 4 Newborn characteristics

ROC group (n=131")

SUX group (n=127 %)

Median (Min-

Median (Min-

b
Mean (SD) Miix) Mean (SD) Max) p-value
Weight (g) 2864 (823) 30;%3)6 i 3082 (741) 3125(900-5140)  0.07
;Jl‘{“b”'ca' artery  728(0.06) 7.28 (7.08-7.45) 7.28 (0.10) 7.29 (6.31-7.41) 036
n % n % p-value ©
1-min Apgar 0.007
<7 30 23% 13 10%
5-min Apgar 0.005
<7 17 13% 4 3%
10-min Apgar 0.07
<7 7 5% 1 1%
Scheduled
cesarean delivery ROC (n=59) SUX (n=62)
subgroup
Median (Min- Median (Min- b
Mean (SD) Maz) Mean (SD) Max) p-value
Weight (g) 3159 (685) 33022%10])80_ 3178 (729) 3210 (900-5140)  0.76
gl‘{“b‘l‘ca' Aty 729 (0.05) 7.28 (7.12-7.45) 7.29 (0.04) 7.28 (7.20-7.40)  0.90
p-value
1-min Apgar 0:23
<7 8 14% 4 6%
5-min Apgar 0.43
<7 4 7% 2 3%
10-min Apgar 1.00
<7 1 2% 1 2%

#11 twin pairs in the ROC group and 7 twin pairs in the SUX group,

h Mann-Whitney test,
¢ Fisher exact test.
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Figure Legends

Figure 1 Anesthesia protocol with estimated time line
1V — intravenously, TOF — Train of Four, PTC — Post Tetanic Count, CICV — cannot intubate,
cannot ventilate

ROC Estimated SUX
time|line
Written Patient Informed Consent Written Patient Informed Consent
Randomization ———4—— Randomization
TOF-Watch SX preparation ————— TOF-Watch SX preparation
Rapid Sequence Induction preparation —————— Rapid Sequence Induction preparation
Preoxygenation 100% 6 L/min 02 3 min t—— Preoxygenation 100% 6 L/min 02 3 min
Propofol 2 mg/kg IV administration Time| 0 Propofol 2 mgkg I\g administration
in 10 s (record of 1 snapshot) Timel10s in 10 s (record of 1 snapshot)
TOF-Watch SX calibration in mode 2 (10s) TOF-Watch SX calibration in mode 2 (10s)
Rocuronium 1 mg/kg Time|15s  Succinylcholine 1 mgkg
IV administration (5s) IV administration (5s)
Single Twitch drop under 10% or absence Time| 60s Single Twitch drop under 10% or absence
of visible finger movement during of visible finger movement during
stimulation (record of 2 snapshot) stimulation (record of 2 snapshot)
Ti
Intubation (Sm snapshot — first visible elCO2 ime|=0s Intubation (3'6 snapshot — first visible et(:O2
t:,::rve wave) Time| 100s curve wav:)
Incision (4 snapshot) [ Incision (4 snapshot)
Attainment of Single Twitch %9—30%
ium 0.3 IV (4: hot
. Time | 300s rocuronium mg/kl? (4a snapshot)
Umbilical cord cut (5 snapshot) = Umbilical cord cut (5 snapshot)
Sufentanil 15 meg IV administration —————— Sufentanil 15 mcg IV administration
Maintaining anesthesia with sevoflurane and 50% Maintaining anesthesia with sevoflurane
N 2O and relaxation with rocuronium up to Train of 4 and 50% N 2O and relaxation with
Four (TOF) count 1 rocuronium up to TOF count 1
Attainment of Post-Tetanic Count (PTC) 1 Time)30min - Attainment of PTC 1
6 snapshot 6 snapshot
: . e Time |35min ! . R
Attainment of TOF Count 1 (7 snapshot) [ Attainment of TOF Count 1 (7 snapshot)
@ Time [40min o
Surgical skin closure (8 snapshot) Surgical skin closure (8 snapshot)
Active reversal of neuromuscular blockade if level
of neuromuscular blockade is min. PTC 1. If PTC In case of TOF count 1 attainment atropine
1=sugammadex 4mg/kg IVor TOFcount1= _1___ 0.01 mgkg IV followed with neostigmine 0.03
sugammadex 2 mg/kg IV (9 snapshot) mgkg IV (9lh snapshot)
Attainment of TOF ratio 0.9 (10"' snapshot) N — Attainment of TOF ratio 0.9 (10m snapshot)
" Time |45min th
Extubation (11 snapshot) Extubation (11 snapshot)
In cases of being unable to intubate, ventilate | £ CICV & '
(CICV) scenario = insertion of laryngeal mask and I" case‘: = sc:"a""t‘ insertion of i
active reversal of neuromuscular blockade with —— :fryngea ma Ianbl sﬂ:’n daneous FEVecas
sugammadex 16 mg/kg IV neuromuscular blockade
In case of desaturation under 90% in both
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Figure 2 CONSORT flow chart diagram
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ii. Sugammadex in a parturient with myotonic dystrophy. British
Journal of Anaesthesia 2013

Predlozena prace byla publikovana v roce 2013 v ¢asopise British Journal of
Anaesthesia. Popsala vyhodu pouziti rokuronia v ramci bleskového uvodu do celkové
anestezie u cisafského fezu a sugammadexu Vv ramci specifického aktivniho zvratu
nervosvalové blokady navozené rokuroniem U rodi¢ky s potvrzenou diagnézou myotonia
congenita levior, typ Thomsen 2. V rozmezi nékolika let pacientka podstoupila dvakrat
ukonceni t¢hotenstvi cisafskym fezem v celkové anestezii. V prvnim ptipadé po podani
anestezie prob&hlo spontanni zotaveni z u¢inku nervosvalové blokady na umélé plicni
ventilaci na ARO. Ve druhém piipadé byla podana aktivni reverze nervosvalové blokady
sugammadexem v davce 4mg/kg, ¢imz doslo k promptnimu navratu plné svalové sily s TOF
> 0,9, atim i s moznosti pIné péce o novorozence v bezprostiednim poopera¢nim obdobi.

Hopkins et al. v ¢asopise Seminars in Perinatology v roce 2014 publikovala ¢lanek o
anesteziologickych aspektech péce o rodicku s neurologickym onemocnénim (130). V ¢asti
vénované vrozenym nervosvalovym onemocnénim, konkrétné myotonické dystrofii, zminuje
na podkladé€ nasi prace vyznam sugammadexu V aktivni reverzi nervosvalové blokady
navozené rokuroniem, je-li téhotenstvi u téchto pacientek ukonc¢ovano cisarskym fezem
Vv celkové anestezii. Soucasné zminuje i vyznamnou limitaci jeho pouziti, kterou je absence
schvaleni pouziti americkou FDA. Stejné vyhody udava i publikace Lobaze et al. o
bezpecnosti a u€innosti sugammadexu k reverzi nervosvalové blokady, kde se dominantné
vénuje rizikovym subpopulacim pacienti (131).

V souhrném ¢lanku Ledowského v ¢asopise Anaesthesia and Intensive Care, ktery se
zabyva dosavadni zkuSenosti s pouzitim sugammadexu, bylo na nasi publikaci demonstrovano
usnadnéni zotaveni z nervosvalové blokady zejména u skupiny pacientd, kteti byli v rdmci

predchozi anestezie shledani jako vysoce rizikovi stran podani a zotaveni z u¢inkt
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nervosvalové blokady (132). Hélaine et al. dokumentoval pouziti sugammadexu u jiné
myopatie, Landouzy-Dejerine (133).

Je vysoce pravdépodobné, zZe praci, které budou dokladovat tispé$né pouziti
kombinace rokuronium a sugammadex u pacientl s nervosvalovymi chorobami, bude
pribyvat a Ze vyuziti tohoto preparatu pravé pro zminéné ptipady bude tvofit jednu z méla
jasnych indikaci pro pouziti tohoto prozatim ekonomicky velmi nakladného preparatu, jak
dokladuje recentni prace Kosinové et al. tykajici se rodicky postizené myotonii congenitou

typu Becker (134).
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Sugammadex in a parturient with myotonic
dystrophy

Editor—Myotonic dystrophy levior (Myotonia congenita
levior—Thomsen 2, MCL), an autosomal-dominant disease
bound to the chloride channel, is a chronic, slowly progres-
sing, highly variable, inherited multisystemic disease. It is
characterized by wasting of the muscles (muscular dys-
trophy), cataracts, heart conduction defects, endocrine
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changes, slow gastric and bowel emptying, and myotonia.
Patients with myotonic dystrophy show myotonic responses
to succinylcholine, neostigmine,” and increased sensitivity
to non-depolarizing neuromuscular blocking agents.

The use of sugammadex, a novel drug developed specific-
ally for the rapid reversal of neuromuscular block induced by
steroidal non-depolarizing neuromuscular blocking agents,
was reported in a patient with myasthenia gravis,” Hunting-
ton’s disease,® and also in a woman with myotonic dystrophy.”

We report a case of a woman, born in 1980, and diag-
nosed by a neurologist as having MCL at the age of 25. In
the history, there was recorded cervical and low back pain.
Physical examination showed the typical facies of myotonic
dystrophy with athrophic sternocleidomastoid muscles.
Most symptoms of MCL were in the lower limbs, but there
was also myotonic reaction in upper arms and forearms.
Muscle strength was symmetric. She suffered from paroxys-
mal tachycardia and the echocardiography showed mitral in-
sufficiency with minimal haemodynamic significance. Her
physical status was classified as ASA II.

In 2009, she underwent Caesarean section (CS) in general
anaesthesia induced with i.v. thiopental (5 mg kg 1), rocuro-
nium (1 mg kg 1), and maintained with sevoflurane (1.0
MAC). The newbon was a female, 2800 g, Apgar score
9-10-10. The level of muscle relaxation during CS was
monitored via train-of-four (TOF, TOF-Watch SX, Organon,
The Netherlands) stimulation mode every 15 s. At the end
of the surgery (50 min), there was TO in TOF stimulation. In
this case, active reversal of neuromuscular block with neo-
stigmine was contraindicated due to the depth of blockade
and also due to MCL. After 2 h and 30 min of mechanical
ventilation in the intensive care unit, muscle strength fully
recovered and the patient was extubated.

The same woman, pregnant again with a gestational age
of 38 weeks, was undergoing CS. No progression of the
MCL had been found during the past 2 yr. Anaesthesia
was induced with iv. propofol (2 mg kg %), rocuronium
(1 mg kg 1), and maintained with sevoflurane (1.0 MAC). The
newborn again was a girl, 3230 g, Apgar score 10-10-10.
At the end of anaesthesia, there was TO in TOF stimulation
after 55 min of surgery. For active reversal of deep neuromus-
cular block, we used sugammadex in a dose of 4 mg kg *.
TOF 0.9 was achieved in 2 min. The patient was extubated
without any complications and with full muscle strength.
Postoperative care was provided in the recovery room for
2 h after operation and she was then transferred to the inter-
mediate care unit of the obstetric department. No exacerba-
tion of myotonia and no recurrence of muscle relaxation
were observed perioperatively. On the fifth postoperative
day, she was discharged.

In this report, our patient with myotonic dystrophy
showed normal recovery of the TOF ratio to 0.9 after the
administration of sugammadex (4 mg kg ) from deep block-
ade (TOF 0) in 2 min. She had normal sensitivity to rocuro-
nium at induction (decrease to ST 10% in 50 s), prolonged
duration of neuromuscular block induced with rocuronium
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(up to 3 h after administration), and showed normal
response to sugammadex.® °

These two episodes in the same patient provide evidence
for the benefits of sugammadex in patients with myotonic
dystrophy.
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iii. Eclampsia as a cause of secondary non-obstructive central sleep
hypoventilation. Ceskd gynekologie 2015

Publikace v ¢asopise Ceska gynekologie dokladovala raritni pfi¢inu vzniku
centralni neobstrukéni spankové hypoventilace typu Ondinina kletba po eklamptickém
zachvatu. Pfi¢inou vzniku hypoventilace bylo s nejvétsi pravdépodobnosti hypoxické
postizeni mozkového kmene. T€hotenstvi bylo bezprosttedné po druhém
eklamptickém zachvatu ukonceno cisaifskym fezem Vv celkové anestezii. Hlavni sdéleni
piedlozené kazuistiky spocivalo v moznosti vyuziti BiPAP v prub&hu spanku po
propusténi do domaci péce, coz nasledn¢ umoznilo péci o novorozence V domacim
prostiedi.

Limitaci publikace je v dobé vzniku ptihody nedostupné genetické ovéieni
mutace genu PHOX2B spojeného s Hirschprungovou chorobou, ktery by potvrdil ¢i
vyvratil vrozenou predispozici pro vznik spankové hypoventilace. Na klinicky pribéh
pripadu vSak absence tohoto testu neméla zadny vliv. Diagnoza byla ovétena per
exclusionem po vylouceni jinych moznych pficin poruchy ventilace ve spanku.
Samostatnou otazkou, v ¢lanku nediskutovanou, ztstala moznost pouziti kombinace
rokuronium sugammadex. Ta by vyloucila jednu ze zvaZzovanych pfi¢in vzniku
hypoventilace, tedy nepfimétené dlouhou rezidualni nervosvalovou blokadu.

Slo o prvni zdokumentovany piipad vzniku syndromu Ondininy kletby po

eklamptickém zachvatu s naslednym GspéSnym pouZzitim domaciho BiPAP.
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Eclampsia as a cause of secondary
non-obstructive central sleep

hypoventilation

Eklampsie jako pricina sekundarni neobstrukéni
centralni spankové hypoventilace
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ABSTRACT

The central alveolar hypoventilation of Ondine ‘s curse
is a disorder characterized by absent or diminished ven-
tilatory response to hypercapnia, hypoxia or both, with
parallel decrease in saturation to 50%. The secondary
form may begin mainly after insult that affects the brain
stem. We present a case of a 24-years old primipara in the
47st gestational week with an uncomplicated course of
pregnancy and with secondary non-obstructive sleeping
hypoventilation which occurred after eclamptic seizure.

This obstetric case provides evidence for the bene-
fit of home BiPAP use for patients with secondary
Ondine’s curse.

KEYWORDS

eclampsia, secondary Ondine "s curse, Biphasic
Positive Airway Pressure, central non-obstructive
sleeping hypoventilation

SOUHRN

Centralni alveolarni hypoventilace charakteru
Ondininy kletby je onemocnéni spojené s chybéji-
ci ¢i zhorSenou ventilaéni odpovédi na hyperkapnii
a/¢i hypoxii se sou¢asnym poklesem saturace az
k 50 %. Sekundérni formy mohou ¢asto vzniknout
v rdmci inzultu postihujiciho mozkovy kmen. V prezen-
tované kazuistice predkladame pripad 24leté provo-
rodicky ve 41. tydnu téhotenstvi s nekomplikovanym

pribéhem, u které vznikla po eklamptickém zachvatu
sekundarni neobstrukcni spankova hypoventilace.
Prezentované sdéleni pfinasi podporu pro pouziti
domaéciho BiPAP (Biphasic Positive Airway Pressure)
u pacientd se sekundarni Ondininou kletbou.

KLICOVA SLOVA

eklampsie, sekundarni Ondinina kletba, BiPAP,
centralni neobstrukéni spankova hypoventilace
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Central alveolar hypoventilation of Ondine’s
curse isa disorder characterized by absent or dimi-
nished ventilatory response to hypercapnia, hypo-
xia or both, with parallel decrease in saturation to
50% or less for 10 seconds or more [12]. The lungs are
normal and there is no demonstrable abnormality
of the central nervous system [14]. The congenital
formis very rare and it is most often caused by mu-
tations in the paired-like homeobox 2B (PHOX2B)
gene typically associated with Hirschprung di-
sease [8]. The secondary form may begin mainly
after infection, cerebrovascular ischemia, surgi-
cal operation, general anaesthesia, drug intake,
multiple sclerosis, Chiari malformation or cancer
that affects the brain stem [3, 9-11]. The condition
can be effectively treated with assisted ventilation
during sleep. The term Ondine s curse was first
used for primary alveolar hypoventilation in 1962
by Severinghaus and Mitchell and remains a rare
disease [13].

Preeclampsia is characterized by high blood
pressure and significant proteinuria after the 20th
week of pregnancy. If left untreated, it can develop
into eclampsia. Early diagnosis of hypertensi-
on and subsequent antihypertensive medication
administration is the right clinical approach to
prevent eclampsia, the most severe complication
of preeclampsia [15].

We present a case of a parturient with a se-
condary non-obstructive hypoventilation that
occurred after an eclamptic seizure.

A24-years old primiparain the 41st gestational
week with a history of viral pneumonia and myo-
carditis on artificial ventilation in 1993, recurrent
infections of the respiratory tract, without any
regular medication or care. The course of pregnan-
cy was uncomplicated with regular prenatal care.
She was found unconscious at home by her mother
who did not see convulsions. She complained of
severe headaches and failure of short-term me-
mory on arrival of the Emergency Medical Service
(EMS). She was transferred to the maternity ward
of the University hospital. Another eclamptic
seizure occurred with unconsciousness, desatu-
ration (SpO, 86 %), hypertension (144/105 mm Hg
t0220/150 mm Hg; monitored per three minutes),
tachycardia (95 per minute), cyanosis and con-
vulsions during the length patient‘s admission.
Diazepam 10 mg IV and magnesium sulphate 4 g
IV were administered and the convulsions stopped
but hypoventilation increased. GCS was 8 and the
patient was immediately intubated by anaesthe-
siologist without the use of muscle relaxation

and antihypertensive therapy was started with
urapidil 12.5-25 mg IV in boluses. The obstetrici-
an indicated emergent Caesarean delivery due to
fetal hypoxia. General anaesthesia was induced
with thiopentone 5 mg.kg* IV, maintained with
sevoflurane 1.0 MAC and N,0 50%, blood pressure
improved (130/80 mm Hg). After cutting the um-
bilical cord, sufentanile 15 pg IV, cis-atracurium
6 mg IV and oxytocine 5 mg IV were administered.

The newborn was a girl weighing 2800 g, 41 cm
in length, heart rate 140 per minute with Apgar
scores1-5-7, pH7.00, p, O, 3.5KkPa, p,,CO,13.9 kPa,
BE -9.0 mmol.L* and full subsequent postnatal
adaptation. Blood loss was 500 mL. The patient
was artificialy ventilated and transferred under
continuous sedation to the Intensive Care Unit.
Brain Computer Tomography (CT), ECG, Doppler
echocardiography and chest X-ray were performed
during the first 24 hours postoperatively with no
pathological findings. She was then awakened and
extubated with no signs of respiratory depression.

After extubation, repeated short episodes of
insignificant hypoventilation with decrease in
oxygen saturation (85-90%) occurred. We treated
this with respiratory stimulants (aminophylline
480 mg IV continuously per day, methylphenidate
10 mg PO each 12 hours) and antidotes to admi-
nistered drugs (physostigmine 2 mg IV, naloxone
0.1mg IV in case of hypoventilation). Magnesium
sulphate 2 g per hour IV continuously was admi-
nistered as a prevention of seizures. We continued
antihypertensive therapy with urapidil 10-40 mg.
hour! and then due to abnormal values of blood
pressure we switched to dihydralazine 1-2 mg.
hour® with sufficient clinical effect. We noted only
high levels of uric acid in serum (545 pmol/L?) and
the presence of protein and uric acid in urine from
laboratory findings. The other laboratory tests
(acid base balance, hematology, biochemistry,
urinary) showed no pathological changes.

On the second postoperative day during the
night, severe hypoventilation with desaturation
(Sp0,<85%) and sopor occurred abruptly with sub-
sequentintubation and sedation. There was severe
respiratory acidosis in blood gases (pH7.05, P,CO,
18.2kPa, P,0,14.8 kPa, HCO,36.1mEq.L", BE-0.7).

Brain Magnetic Resonance Imaging (MRI) and
CT of the patient‘s brain showed no significant
pathology. The cerebrospinal fluid (CSF) sample was
negative for multiple sclerosis and inflammation
signs. Uric acid in serum decreased to 385 pmol.L*.

There were still episodes of hypoventilation
with desaturation even on small doses of seda-
tion with intravenous sufentanil 5 pg.hour for
orotracheal tube tolerance. Based on negative
brain imaging, we decided to stop sedation and
extubated her again on the fifth postoperative day.
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We then performed electroencephalography
(EEG), showing frontal lobe intermittent rhythmic
delta activity (FIRDA) waves, typical for brainstem
post-ischemic changes. We indicated Biphasic
Positive Airway Pressure (BiPAP) application for
sleep due to repeated episodes of enhanced hypo-
ventilation and desaturation during sleep.

The patient accepted BiPAP (Respironics,
Philips, Netherlands) treatment at night. BiPAP
was set initially to inspiration support (IPAP)
7 cm H,0, expiration pressure (EPAP) 3 cm H,0.
Night blood gas sample showed no abnormalities
(pH7.44, PaCO, 5.4 kPa, PaO, 12.5 kPa, HCO, 27.0
mEq.L-1, BE2.6, Sa0, 97%).

On the 16th postoperative day, she was trans-
ferred to the Department of Pulmonary Diseases,
where central sleep hypoventilation was confir-
med during examination in sleep (chest and ab-
domen wall movement, snoring, pulse rate, blood
pressure, ECG, SpO,, breath rate). There was SpO,
< 85% for 34% for the sleeping period and maximal
desaturation value was SpO, 17%.

On the 32nd postoperative day, the patient was
discharged to home care with a BiPAP device for
night use. At present, she is in permanent pul-
monary dispensary and still uses the BiPAP (IPAP
12cm H,0, EPAP 3cm H,0) at night. She is able to
care for the child without any limitations.

Secondary nonobstructive central sleep hypo-
ventilation of Ondine s curse due to eclampsia
has not often been published and is a very rare
syndrome.

The management of this case was divided into
several parts. First was the management of the
preeclampsia. There was no history of hyperten-
sion, proteinuria or high uric acid levels in serum
during regular prenatal examination. For this
reason, when all the parameters described were
positive on admission, preeclampsia with subse-
quent eclampsia seemed to be the right diagnosis
[4]. Early diagnosis of preeclampsia and antihy-
pertensive therapy is reported as a prevention
of eclampsia [15]. We started antihypertensive
therapy with urapidil and successfully changed
to dihydralazine due to inadequate effect. Wacker
et al. reported no advantage of dihydralazine to
urapidil in the treatment of severe preeclampsia
butwe favoured dihydralazine [16]. The important
aspect was the eclampsia treatment and preven-
tion of another eclamptic seizure. The diazepam
and magnesium sulphate were administered in
accordance with published recommendations [1].

Another important aspect was the fetus re-
scue. Two approaches to the management of the
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fetus were considered; emergent versus elective
Caesarean Section (CS). We decided on emergent CS
due to ongoing fetal hypoxia. Alternative manage-
ment is based on effective treatment and preventi-
on of seizures and subsequent vaginal or Caesarean
delivery [4].

The last aspect to be considered was postopera-
tive care. We decided to examine the patient under
sedation due to the risk of intracranial pathology.
This was excluded. She was awakaned and extu-
bated, but periods of repeated hypoventilation
remained. In the immediate postoperative period,
we tried to exclude any abnormal response or any
residual effect of different anaesthetic drugs that
had been administered. The initial but temporary
response to naloxone could be attributed to its
central analeptic effect [5]. Unfortunately, we
only had laboratory values of blood gases avail-
-able. Continuous feedback on pCO, values could
help confirm the diagnose earlier, avoiding seve-
re hypoventilation during sleep and intubating
her again. Another brain CT and brain MRI were
performed without confirmation of intracranial
pathology. Multiple sclerosis signs were alsonega-
tive both on brain MRI and in the CSF. In the end
we inclined to a diagnosis of brain stem ischemia
due to eclampsia based on EEG changes and star-
ted noninvasive support ventilation of the patient
during the night. Oxygen is not considered as an
effective treatment, since it will only reduce the
fall of SpO,, but not modify hypercapnia [2]. Sleep
laboratory examination (without BiPAP) showed
long period of desaturation and confirmed thene-
ed for permanent use of ventilator support during
the night [7]. Electrophrenic pacing was not used
as it may have led to upper airway occlusion [6].

The woman in this case was asymptomatic
until she was exposed to eclampsia. To confirm
adiagnosis of congenital Ondine‘s syndrome, de-
tecting a mutation in the PHOX2B gene isrequired
but this was not available in the Czech Republic
at that time. On the other hand, the patient had
been exposed to sedation during mechanical ven-
tilation without the syndrome appearance in1993.
Hence the congenital form is unlikely [10].

This obstetric case provides evidence for the
benefit of home BiPAP use for patients with se-
condary Ondine‘s curse.
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Iv. Aktivni reverze nervosvalové blokady rokuroniem poddanim
sugammadexu u cisarského rezu v celkové anestezii — série
kazuistik. Anesteziologie a intenzivni medicina 2013

Tato prace byla jednou z nékolika publikovanych kazuistickych sérii na téma pouziti
kombinace rokuronium sugammadex u cisaiského fezu v celkové anestezii. Soucasné
predstavila ojedin€ly koncept podani fixni davky sugammadexu 200 mg/kg bez ohledu na
hmotnost pacienta i aktualni hloubku nervosvalové blokady s dobrym klinickym efektem.
Dokladovala tspésné pouziti kombinace rokuronium sugammadex u vysoce rizikovych
rodicek.

Prace navazala na soubor kazuistik publikovany Piihringerem et al. v ¢asopise British
Journal of Anaesthesia v roce 2010 (123). Oproti této publikaci se vsak striktné omezila na
popsani vysoce rizikovych pacientek a zdiivodnéni vyhod pouziti ekonomicky nakladného
podani kombinace rokuronium-sugammadex pii kontraindikaci neuroaxialni blokady.

Williamson et al. popisuje ve své praci, jak 18 rodickam podal rokuronium v davce 1,2
mg/kg, coz je davka doporucovana pro bleskovy uvod netéhotnych. Na konci vykonu byl u
vSech rodicek detekovan hluboky nedepolarizujici blok, ktery byl spolehlivé zvracen davkou
sugammadexu 4 mg/kg (128).

Shibusawa et al. uved| piehled 13 pacientek, kterym podali thiopental 3,5 mg/kg a
rokuronium v davce 0,9 mg/kg. K reverzi nervosvalové blokady pouzil sugammadex v davce
2 mg/kg bez ohledu na hloubku blokady, kterou vSak opakoval kazdé 3 minuty do TOF > 0,9.
K opakovanému podani ptistoupil jen u jedné pacientky s renalnim selhanim, u které vSak
nedosSlo k obnoveni svalové sily na TOF > 0,9 ani po vice nez deseti minutach a opakovanych

davkach sugammadexu 2 mg/kg (135).
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Neuheimer et al. se zaméfil ve své kazuistické sérii 10 pacientek na vyskyt
nezédoucich ucinki po myorelaxaci vedené rokuroniem v davce 1,0 mg/kg a nasledném
zvratu hluboké blokady podanim sugammadexu 4 mg/kg. Pozoroval pouze malé nezadouci
ucinky v podobé skrabani v krku (30 %) a bolesti svalt (10 %), které nebyly v nasem souboru

zaznamenany (136).
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Aktivni reverze nervosvalové
blokady rokuroniem podanim
sugammadexu u cisarského rezu

v celkové anestezii — série kazuistik

Stouraé Petr', Kosinova Martina', Bartikova Ivana, Klu¢ka Jozef!, KFikava Ivo’,

Stoudek Roman', Harazim Hana', Huser Martin2, Jank{ Petr? Gal Roman’

'Klinika anesteziologie, resuscitace a intenzivni mediciny FN Brno a LF MU, Brno
2Gynekologicko-porodnicka klinika FN Brno a LF MU, Brno

Anest. intenziv. Med, 24, 2013, ¢. 3, 5. 163-168

SOUHRN

Sugammadex je lék, ktery zvrati rokuroniem vyvolanou
neuromuskularni blokadu bez ohledu na jeji hloubku.
Predkladame Sest pfipad( ukonceni téhotenstvi ci-
sarskym fezem v celkové anestezii, kdy byla indukce
anestezie provedena propofolem (1,6-2,3 mg/kg)
nebo thiopentalem (4,1-5,6 mg/kg) a navozeni ner-
vosvalové blokady rokuroniem (0,8-11 mg/kg) nebo
sukcinylcholinem (1, 0-1,5 mg/kg). Pro udrzeni svalové
blokady bylo pouzito rokuronium (0,4-0,5 mg/kg). Na
konci operace vsechny pacientky vykazovaly vyznam-
ny stupen neuromuskularni blokady. U jedné nebyl za-
znamenan v rezimu TOF zadny zaskub, tfi vykazovaly
znamky mélkého bloku (TOF > 1) a dvé z nich nemély
zadneé klinickeé priznaky obnoveni svalove sily (monito-
rovani TOF nebylo pouzito). Pacientkam byla podana
jednotna davka sugammadexu 200 mg (1,7-3,2mg/kg).
U vSech pacientek doslo k rychlé a dostate¢né obnove
piné svaloveé sily. VSechny pacientky byly pooperacné
sledovany a v celém pooperacnim obdobi nejevily
zadné znamky navratu svaloveé blokady ¢i rozvoje
svaloveé slabosti.

ABSTRACT

Sugammadex for active reversal of neuromuscular
blockade induced by rocuronium for Caesarean sec-
tion in general anaesthesia - series of case reports
Sugammadex is a selective relaxant-binding agent,
which reverses rocuronium-induced neuromuscular
blocks of any depth. We reported six Caesarean sec-
tion cases undergoing general anaesthesia with propofol
(1.6-2.3 mg/kg) or thiopental (4.1-5.6 mg/kg)
and rocuronium (0.8-1.1 mag/kg) or sukcinylcholin
(1.0-15 mg/kg) for the induction of neuromuscular bloc-
kade. Rocuronium was used for the maintenance of
neromuscular blockade (0.4-0.5 mg/kg). At the end of
the procedure, all the patients had a significant degree
of neuromuscular block. In one patient, there was no
single twitch response and no TOF-ratio, three patients
had shallow neuromuscular blockade (TOF >1) and two
of them had no clinical signs of neuromuscular recovery
(TOF monitoring not used). The same single dose of
sugammadex 200 mg (1.7-3.2 mg/kg) was given. In all
patients, sugammadex provided rapid and sufficient
reversal to full muscle strenght. All patients were moni-
tored after the operation and no signs of recurarization
or neuromuscular weakness were observed.

KLICOVA sLovVA KEYWORDS
sugammdex - cisafsky Fez - celkova anestezie - sugammdex ~ Caesarean section - general anaesthesia -
- lové blokada - bleskovy tivod Jar blockade - Rapld AR
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Podil neuroaxialnich blokad je u anestezie pro
cisafsky fez relativné vysoky (51,2%). I pfesto je
u téméf poloviny vykont z riznych indikaci poda-
na celkova anestezie [1]. Z diivodu vy$§i incidence
obtiZzné intubace v pozdnich fazich téhotenstvi je
indikovano zahajeni celkové anestezie bleskovym
tvodem (RSI-Rapid Sequence Induction). Klinicky
obavanou, avsak jasnou evidenci nepodloZenou,
komplikaci zlistava aspirace zalude¢niho obsahu
u rodicek. Tradi¢ni postup definovany Safarem
a Steptem v 70. letech minulého stoleti je zalo-
Zen na péti zakladnich pravidlech, z nichZ jedno
predpoklada pouziti pfedem definované davky
thiopentalu a sukcinylcholinu. Vsouladu s posled-
nimi zpravami registru CEMACH [2] je diilezitou
soucasti bezpecné péce o rodic¢ku i dosaZeni ade-
kvatni svalové sily na konci anestezie k udrzeni
prichodnosti dychacich cest. Novymi latkami
uzivanymi v celkové anestezii v porodnictvi se stalo
rokuronium a jeho selektivni antagonista sugam-
madex [3]. Velmi vyhodny se zda byt tento postup
u pacientek s poruchami nervosvalového pfenosu
(napf. myastenia gravis), s hereditarnimi svalovy-
mi poruchami (napf. myotonie), s hereditarnimi
neurologickymi onemocnénimi (Huntingtonova
chorea), spastickou paraparézou ¢i kvadruplegii,
s anamnézou maligni hypertermie apod., u kte-
rych je podani dnes stale béZné pouzivaného suk-
cinylcholinu nevhodné [4-6]. Zvlastni pozornost
je tfeba u pacientek s preeklampsii ¢i eklampsii,

kde podavani magnesium sulfitu muZe vést ke
zvySenému ucinku nedepolarizujicich svalovych
relaxancii.

Rokuronium (Esmeron™, Rokuronium B, Braun™)
je nedepolarizujici svalové relaxans ze skupiny
aminosteroidii. V davce 0,9-1,0 mg/kg poskyt-
ne u téhotnych identické intubaéni podminky
jako sukcinylcholin v davcel,0 mg/kg [3, 7]. Kmo-
nitorovani nastupu nervosvalové blokady je mozné
pouzit neurostimuldtor v rezimu SingleTwitch
(dobré intubaéni podminky lze ofekavat pri po-
klesu pod 10 % tivodni intenzity). Nevyhodou ro-
kuronia v této davce je délka trvani nervosvalové
blokady, ktera pfi relativné kratkém operacnim vy-
konu, jimZ cisarsky fez je (25-40 min.), poskytuje
neprimeérené dlouhou nervosvalovou blokadu [8].
Pii méfeni hloubky nervosvalové blokady v rezZimu
TOF (Train of Four) byva na konci vykonu nejcastéji
zachycen 0-1z4skub, tedy pfechod mezi hlubokou
a mélkou nervosvalovou blokddou. Rokuronium
l1ze pouZzit i pro pokracujici blokadu po indukci
sukcinylcholinem, poté byva na konci vykonu vét-
Sinou zachycena mélka blokada a i v tomto piipadé
je v ramci prevence vyskytu rezidualni nervosva-
lové blokady vhodna aktivni reverze nervosvalové
blokady [9].

Sugammadex (Bridion™) je specifickym an-
tagonistou nervosvalové blokady navozené ro-
kuroniem a vekuroniem. Chemicky se jedna
o cyklodextrin, ktery enkapsuluje molekulu ne-
depolarizujiciho myorelaxans aminosteroidniho

Tab.1 Charakteristika souboru

Udaje Pacientka 1 Pacientka 2 Pacientka 3 Pacientka 4 Pacientka 5 Pacientka 6

Vék (roky) 29 29 36 29 28 30

Hmotnost (kg) 76 62 66 75 121 67

ASA 3 2 2 3 2 2

Gestacni tyden 39 38 39 3l 37 39

Propofol (mg/kg) 21 = 25 16 = 22

Thiopental (mg/kg) — 56 -~ = 4] =

Sukcinylcholin (mg/kg) - 13 15 - 1 -

Rokuronium mg/kg k RSI 09 - - 08 - 11

Rokuronium mg/kg - 0.5 045 - 04 -

k nasledné relaxaci

Délka operace (min.) 32 40 29 38 32 42

TOF na konci operace 25% = 2 2 = 0

Sugammadex (mg) 26 32 3 27 17

Cas do TOF 1,0 (s) 40 = 60 60 - 131

pH novorozence 733 6,98 = 7,26 722 732a73l

Apgar skore 8-9-10 6-8-8 9-10-10 88-8 8-9-10 9-9-10a9-9-10
ANESTEZIOLOGIE A INTENZIVNI MEDICINA ~ 2013,24,¢.3
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charakteru. Vznikly komplex sugammadex-roku-
ronium je velmi stabilni a vylucuje se ledvinami.
Pouziti sugammadexu pro zvrat nervosvalové
blokady na konci cisafského fezu je bezpecné.
Expozice novorozence mateiskym mlékem je
minimalni [10]. Davkovani sugammadexu na
konci opera¢niho vykonu: hluboka nervosvalova
blokada (TOF 0, PTC 0-1 (Post Tetanic Count) -
4 mg/kg, mélka nervosvalova blokada (TOF 1-2)
-2 mg/kg [10].

Cilem pfedkladaného sdéleni je popsat pribéh
uspésnych podani aktivni reverze nervosvalové
blokady navozené rokuroniem u cisafského fezu
v celkové anestezii sugammadexem u Sesti rizi-
kovych rodicek ve Fakultni nemocnici Brno v ob-
dobi listopad 2010 aZ kvéten 2011. Charakteristika
souboru je uvedena v tabulce 1.

VYSLEDKY
Kazuistika 1 - probihajici antikoagulace

29letd Zena, hodnocend podle ASA III, byla
56 dni hospitalizovana na JIP porodniho sdlu.
V osobni anamnéze jsme zaznamenali chole-
cystolitidzu s opakovanymi pokusy o endoskopic-
ké feSeni, myopii, leidenskou mutaci s opakova-
nou sukcesivni embolizaci do plic a probihajici
antikoagula¢ni 1é¢bou. Déle byla pacientka poly-
valentni alergicka. Pribéh téhotenstvi byl zkom-
plikovan velmi bolestivou symfyzeolyzou, rozvo-
jem hydronefrézy a hypotyreézou. Po maturaci
plodu ve 39. tydnu bylo rozhodnuto k ukonceni
téhotenstvi cisafskym fezem. Pro probihajici
aktivni antikoagulaci se anesteziolog rozhodl pro
podani celkové anestezie. K indukci byl podan
propofol 2,1 mg/kg a rokuronium 0,9 mg/kg,
pri poklesu svalové sily (ST 12%) byla provede-
na orotrachedlni intubace. Po 3 minutich byl
vybaven plod muzského pohlavi o hmotnosti
3140 g s pH7,33a Apgar skore 8-9-10. Délka trvani
opera¢niho vykonu byla 32 minut. Vykon nebyl
komplikovany, peroperac¢ni krevni ztrata byla
minimalni. Na konci operace byla svalova sila
zhodnocena v rezimu TOF 0,25, proto byl podan
sugammadex 200 mg (2,6 mg/kg). PIné svalové
sily (TOF 1,0) bylo dosaZeno za 40 s a pacientka
byla bez komplikaci extubovana.

Kazuistika 2 - HELLP syndrom

29letd pacientka hodnocena podle ASAII s pro-
bihajici akutni hepatitidou, téZkou hepatopa-
tif a HELLP syndromem. V 38. gestac¢nim tydnu
bylo pro hypoxii plodu rozhodnuto o ukonceni
téhotenstvi cisafskym fezem. Indukce celkové
anestezie byla provedena thiopentalem 5,6 mg/kg
asukcinylcholinem 1,3 mg/kg. Ve 4. minuté vyko-
nu byl vybaven plod muZského pohlavi o porodni
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hmotnosti 2 620 g s Apgar skore 6-8-8. Naslednd
nervosvalova blokada byla zajisténa rokuroniem
0,5 mg/kg. Na konci vykonu (40 min.) nebyly
zaznamendany zZadné klinické znadmky odeznivani
nervosvalové blokddy, proto byla poddna aktiv-
ni reverze nervosvalové blokady sugammadexem
200mg (3,2 mg/kg). Po 3 minutich byla pacientka
bez komplikaci s klinickymi zndmkami plné sva-
lové sily extubovana.

Kazuistika 3 - alergie na lokilni anestetika

36leta Zena hodnocend podle ASA II s polyva-
lentnialergii na lokdlni anestetika v anamnéze.
Potraumaticka degenerace sitnice matky by-
la indikaci k planovanému ukonceni téhoten-
stvi cisafskym fezem ve 39. tydnu téhotenstvi.
Alergickd anamnéza vedla ke kontraindikaci
neuraxialni blokady pro cisafsky fez. K indukci
jsme podali propofol 2,3 mg/kg a sukcinylcholin
1 mg/kg. Intubace byla zahdjena po odeznéni
fascikulaci. Za 3 minuty po zahajeni operace byl
vybaven plod muzského pohlavi o porodni hmot-
nosti 3510 g a s Apgar skére 9-10-10. Pro nésled-
nou svalovou relaxaci jsme podali rokuronium
0,45 mg/kg. Vykon byl ukoncen po 29 minutach
a v rezimu TOF jsme zachytili 2 zaSkuby. Po po-
dani sugammadexu 200 mg (3 mg/kg) doslo za
60 s k plnému obnoveni svalové sily a nasledné
nekomplikované extubaci.

Kazuistika 4 - trombocytopenie pfi nefrotickém
syndromu

29letd Zena, hodnocend podle ASA III, byla
54 dni hospitalizovana na JIP porodniho silu.

Pied téhotenstvim byla 13 let sledovana a 1écena
pro diabetes mellitus I. typu s organovymi kom-
plikacemi. V pribéhu téhotenstvi se u pacientky
rozvinul nefroticky syndrom s odpadem nékolika
desitek gramii bilkovin do mo¢i denné. Dal§imi
komplikacemi v pritbéhu téhotenstvi byly gesta¢ni
hypertenze, anémie, trombocytopenie a hypoty-
reéza. V prubéhu 31. gesta¢niho tydne se rozvinu-
la insuficience placenty a po maturaci plic plodu
bylo rozhodnuto o ukonceni téhotenstvi cisafskym
fezem. Z divodu trombocytopenie pii rozvinutém
nefrotickém syndromu jsme se rozhodli pro vykon
v celkové anestezii. K indukci jsme podali propofol
1,6 mg/kg arokuronium 0,8 mg/kg. Intubaéni po-
kus byl zahajen pfipoklesu ST na10%. Za2 minuty
po intubaci byl vybaven plod Zenského pohlavi
o porodni hmotnosti 1190 g s pH pupecnikové krve
7,26 a Apgar skore 8-8-8. Délka trvani vykonu byla
38 minut. Na konci vykonu jsme v rezimu TOF
zachytili 2 zaSkuby a aktivni reverzi nervosvalové
blokady jsme provedli poddnim sugammadexu
200mg (2,7 mg/kg). PIné svalové sily bylo dosaZeno
za 60 sekund.
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Kazuistika 5 - akutni nefritida

28letd pacientka s aktualni hmotnosti 121 kg,
hodnocenda podle ASA II, s probihajici akutni
nefritidou. Pro hypoxii plodu byl indikovan
v 37. gestacnim tydnu emergentni cisafsky fez
v celkové anestezii. Indukce celkové anestezie
probéhla thiopentalem 4 mg/kg a sukcinylcho-
linem 1 mg/kg. Za 5 minut od zahajeni vykonu
byl vybaven plod muZského pohlavi o porodni
hmotnosti 2 850 g s Apgar skore 8-9-10. K na-
sledné svalové relaxaci bylo podano rokuronium
0,4 mg/kg. Na konci vykonu (32 min.) nebyly
zaznamenany klinické zndmky obnoveni svalové
sily, proto byl podan sugammadex 200 mg (1,7 mg/
kg) a pacientka byla po 2 minutach bez kompli-
kaci extubovana bez patrnych klinickych znamek
rezidudlni kurarizace.

Kazuistika 6 - odmitnuti rodi¢ky

30letd druhorodicka, hodnocena podle ASAII,
s téhotenskym ikterem a Koliznim postavenim
dvojcat ptisla ve 39. tydnu téhotenstvi s rozbiha-
jicim se porodem. U pacientky byl jiZ indikovan
planovany cisafsky fez v epidurdlni anestezii,
indikace nyni zménéna na akutni. Pacientka
odmitla neuroaxialni blokddu, proto jsme pfi-
stoupili k celkové anestezii. Celkova anestezie
byla indukovana podanim propofolu 2,2 mg/kg
arokuronial,1mg/kg. Intubacni pokus byl zaha-
jen pfi poklesu zaskubil vreZimu STna 11% za 40 s.
Po 4 minutdch vykonu byl vybaven plod muzského
pohlavi s hmotnosti 3340 g a Apgar skére 9-10-10.
Minutu poté byl vybaven plod Zenského pohlavi
oporodni hmotnosti 2 820 g s Apgar skore 9-10-10.
Délka vykonu byla 42 minut. V reZimu TOF jsme
stimulovali na konci vykonu 1 zaskub a rever-
zi nervosvalové blokady jsme provedli podanim
sugammadexu 200 mg (3 mg/kg). PIna svalova
sila byla obnovena za 131 sekund a nasledné byla
pacientka extubovana.

DISKUSE

PredloZenych Sest kazuistik poskytuje obraz
mozného pouziti kombinace rokuronium a su-
gammadex pro celkovou anestezii u cisatského
fezu. PfestoZe rokuronium je akceptovanou al-
ternativou pro bleskovy tvod u cisafského fe-
zu [3], v porodnictvi stale vétsina anesteziologii
preferuje pouZiti sukcinylcholinu (1, 10]. I kdyz
neni vy$si vyskyt aspirace pfi tivodu do celkové
anestezie u cisafského fezu podloZen jasnou evi-
denci, zlistava stile uvadénou obavou. Bleskovy
uvod do celkové anestezie je obecné uvadeén jako
prevence aspirace. Vzhledem k pfedpokladané
délce cisaiského fezu okolo 40 minut (1] se pii dav-
kovani rokuronia pro cisafsky fez (0,9-1,0 mg/kg)

ANESTEZIOLOGIE A INTENZIVNi MEDICINA  2013,24,¢.3

125

[3] nedd na konci vykonu ocekdvat spontanni zo-
taveni z nervosvalové blokady k bezpecné trovni
TOF > 0,9. Vdavce 0,6 mg/kg, ktera je doporuce-
na vyrobci rokuronia pro cisafsky fez, poskytuje
rokuronium ve srovnani se sukcinylcholinem
horsi intubaéni podminky a myorelaxaéni i¢inek
nastupuje pozdéji [3]. Pro aktivni reverzi ner-
vosvalové blokady lze pouZit v pfipadé mélkého
bloku inhibitor cholinesterazy neostigmin nebo
v kterékoli fazi nedepolarizujiciho bloku rokuro-
niem sugammadex. Pro tento postup neexistuji
randomizované studie, jeho proveditelnost je
publikovdna v ramci kazuistickych sdéleni ¢i série
kazuistik. Pfi pohledu do databaze ClinicalTrials.
gov je v soucasné dobé registrovana jen jedna
prospektivni intervenéni randomizovana studie
(NCT01718236) tykajici se nahrady sukcinylcho-
linu rokuroniem v tvodu do celkové anestezie
u cisafského fezu a nasledné aktivni reverze takto
navozené blokady sugammadexem.

Pithringer et al. [8] pfedklada soubor 7 kazuis-
tik, kdy pro indukci nervosvalové blokady pouZziva
rokuronium v davce 0,6 mg/kg. Suboptimalni
davku [3] pro bleskovy tivod kompenzuje zvysenou
davkou thiopentalu v tivodu do anestezie (5,0 aZ
7,0 mg/kg). Jen v jednom pripadé (délka operace
53 min.) doSlo ke spontanni reverzi blokady do
trovné mélkého bloku (TOF 3 zaSkuby).

Williamson et al. [11] podaval ve své prospek-
tivni neintervenéni studii (n = 18) rokuronium
v davce 1,2 mg/kg, coZ je davka doporucovand
pro bleskovy tivod netéhotnych. Na konci vykonu
u vSech rodicek detekoval hluboky nedepolarizuji-
ciblok, a proto jej zvratildavkou sugamamedexu
4 mg/kg. U 12 déti z jeho souboru bylo avodni
Apgar skére pod 7. V nasem souboru jsme zvolili
davku rokuronia 1,0 mg/kg, Kkterd je v SPC pti-
pravku doporucena pro bleskovy tivod, avsak neni
doporucena u téhotnych [12]. V naSem souboru
bylo ivodni Apgar skére niZsi neZ7 jen v jednom
pripadé, a to u probihajici hypoxie plodu.

Shibusawa et al. [13] uvadéji prehled 13 pa-
cientek, kterym podavali thiopental 3,5 mg/kg
a rokuronium v davce 0,9 mg/kg. K reverzi ner-
vosvalové blokady pouzili sugammadex v davce
2 mg/kg bez ohledu na hloubku blokady, kterou
vSak opakovali kazdé 3 minuty do TOF > 0,9.
K opakovanému podani piistoupili jen u jedné
pacientky s rendlnim selhdnim, u které v§ak ne-
doslo k obnoveni svalové sily na TOF > 0,9 ani po
vice nez deseti minutach a opakovanych davkach
sugammadexu 2 mg/kg.

Neuheimeretal. (14] se zaméfil ve své kazuistické
sériil0 pacientek na vyskytneZadoucich u¢inkd po
myorelaxacivedené rokuroniem vdavcel,0 mg/kg
a ndsledném zvratu hluboké blokady podanim
sugammadexu 4 mg/kg. Pozoroval pouze malé



nezadouci i€inky v podobé skrabani v krku (30 %)
abolesti svalli (10 %), které jsme v naSem souboru
nezaznamenali.

V nasi praci jsme podali 3 pacientkdm v Gvodu
do anestezie propofol namisto thiopentalu, ktery
je stdle standardem [1]. Vétsi oblibu thiopentalu
krom tradice anesteziologové zdlivodniuji obavou
z mélké anestezie ve fazi do vybaveni plodu [9].

V nasem souboru nedoslo po podani tvodni
davky rokuronia k obnoveni svalové sily na iiro-
venl mélkého bloku na konci vykonu jen u jedné
pacientky, které byla podana davka 1,1 mg/kg.
U ostatnich jsme zachytili blokadu mélkou.
Pri pouziti rokuronia k nasledné myorelaxaci
(0,4-0,5 mg/kg) po ivodni davce sukcinylcho-
linu (1,0-1,5 mg/kg) nebyly u dvou pacientek
zjistény klinické zndmXKky obnoveni svalové sily
au jedné byly v reZimu TOF zaznamendany 2 za-
Skuby. U vSech pacientek byl k udrzeni anestezie
podavan sevofluran, ktery miiZe prodlouzit délku
svalové blokady rokuroniem.

Oproti doporucenym davkam [10] jsme u na-
Seho souboru zvolili metodu pau$alniho podani
sugammadexu 200 mg bez ohledu na riznou
hloubku nervosvalové blokady. O optimdlnim
davkovani sugammadexu se §iroce diskutuje [15].
Zasadnim tématem je davkovani vztaZzené k ak-
tualni ¢i idedlni predikované hmotnosti. Dal§im
velmi diskutovanym tématem je ekonomickd na-
rocnost podani sugammadexu. V soucasné dobé
neexistuje publikovana studie favorizujici ekono-
mickou vyhodnost podani sugammadexu k pau-
§alni reverzi nervosvalového bloku. Sugammadex
je v Ceské republice dostupny v podobé piipravku
Bridion™, ktery je distribuovan pouze ve formé
baleni po 5 ampulich s 200 mg Gcinné latky.
V nasem souboru podani 200 mg sugammadexu
odpovidalo ddvce 1,7-3,2 mg/kg pfepoftené na
aktudlni pfedporodni hmotnost. U vSech Zen byl
zaznamenan hmotnostni pfirlistek v pribéhu
téhotenstvi, proto by davka pfepoctena na idealni
predikovanou hmotnost byla vyssi. U tfi pacien-
tek jsme doporucenou davku pro mélkou bloka-
du prekro¢ili (2,6-3,0 mg/kg). U dvou rodicek,
pii absenci monitorovani hloubky nervosvalové
blokady, nebylo mozné davku podat podle dopo-
ruceni v SPC [10]. Podani davek 1,7 a 3,2 mg/kg
vedlo k promptnimu klinickému zvratu ner-
vosvalové blokady. U kazuistiky ¢islo 6 byla na
konci vykonu prokazana hluboka nedepolarizu-
jici blokada, presto podanidavky sugammadexu
3 mg/kg aktualni hmotnosti vedlo k bezpecné
reverzi nervosvalové blokddy za 131 sekund na
troveni TOF 1,0. DilleZitou skutecnosti je, Ze ani
ujedné zrodicek nemuselo byt podani sugamma-
dexu opakovano pro znamky rezidudlni kurariza-
ce ¢i znovuobnoveni svalové blokady.

ANESTEZIOLOGIE

ZAVER

PredloZeny soubor kazuistik podporuje pou-
Ziti rokuronia v ramci bleskového tivodu i pro
naslednou svalovou relaxaci v pritbéhu celkové
anestezie u cisafského fezu. Dale upozoriu-
je na spolehlivou a bezpe¢nou aktivni reverzi
nervosvalové blokddy navozené rokuroniem
podanim sugammadexu na konci vykonu bez
ohledu na rfiznou hloubku nedepolarizujiciho
bloku, a to zejména u pacientek s pfitomnymi
zavaznymi komorbiditami, které mohou kon-
traindikovat podani neuroaxialni blokady ¢i
aktivni reverzi nervosvalové blokady inhibitory
cholinesterazy.
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V. Soucasné postupy v porodnické anestezii IV. — anesteziologické
komplikace u cisarského Fezu. Anesteziologie a intenzivni medicina
2014

Tato prace patiila do rozsahlejsiho souboru praci ¢lenti Sekce porodnické anestezie a
analgezie CSARIM CLS JEP ,,Soucasné postupy v porodnické anestezii“ vydavaného v letech
2013 — 2015 v casopise Anesteziologie a intenzivni medicina.

Predkladand prace se zaméfila na anesteziologické komplikace u cisaiského fezu.
Dominantni ¢ast ¢lanku shrnuje komplikace, které jsou specificky spjaté s celkovou anestezii
u cisatského fezu, nebo komplikace, u nichz je pfi podani celkové anestezie vyssi riziko jejich
vzniku. Piestoze je i v Ceské republice pievladajici metodou znecitlivéni u cisaiského fezu
neuroaxialni blokada, ma celkova anestezie takika padesatiprocentni zastoupeni (66). Pfesto
1ze hovofit o pozitivnim trendu, ktery byl celosvétoveé zahajen praci Joy L. Hawkins et al.,
ktera poukazovala na vice nez Sestnactindsobn¢ vyssi riziko fatalnich komplikaci spojenych s
podanim celkové anestezie u cisaiského fezu oproti neuroaxialni blokadé (99). Realnou a
tradicni obavou anesteziologa u cisaiského fezu je péti az desetinasobné vyssi riziko
obtizného zajisténi dychacich cest na hodnotu 1:250 intubaci. Naproti tomu vyssi incidence
aspirace kyselého Zalude¢niho obsahu u t¢hotnych ve tietim trimestru neni aktudlné
podlozena jasnou evidenci (137).

V préaci byla zpochybnéna ucinnost nékterych slozek tzv. bleskového tivodu do
celkové anestezie, ktery definovali Stept se Safarem v 70. letech minulého stoleti (79). Jde
zejména o volbu nitrozilniho anestetika a svalového relaxans a také aplikaci tzv. Sellickova
hmatu, ktera dle dostupnych recentnich informaci nevede ke snizeni rizika regurgitace
zaludecniho obsahu, jen prodluzuje dobu potiebnou k zajisténi dychacich cest zhorSenim

intuba¢nich podminek (108). Publikované bylo i zhorseni klasifikace dle Mallampatiho az o
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dva body i v pribéhu samotného porodu a v Sestinedeli (109). Dilezitym a v souvislosti

S anestezii u cisafského fezu méné ¢asto zmiflovanym problémem je prevence rezidualni
nervosvalové blokady, coz je vSak s ohledem na posledni zpravy registru CEMACH
prekvapivé (103). Zde byly dokladovany piedevsim vyhody specifické antagonizace
nervosvalové blokady v kterékoli fazi bloku navozeného rokuroniem podanim sugammadexu.
Soucasn¢ byla zdiraznéna volba spravného myorelaxans a obtizna predikovatelnost miry

zotaveni z nervosvalové blokady na konci cisafského fezu, ktery trva v priméru 40 minut (1).
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SOUHRN

Cilem tohoto sdéleni je poukdazat na existenci komplikaci u cisafského fezu specificky spjatych s aplikaci a prabéhem
anestezie. Pres nesporné vyhody neuroaxialnich forem anestezie u cisarského rezu ma stale anestezie celkova a s ni
spojené riziko obtizné intubace své misto na porodnim séle. U epiduraini anestezie zstava nejobavanéjsi komplikaci
totalni subarachnoidalni anestezie, u anestezie subarachnoidalni je to hypotenze matky a s ni spojena hypoperfuze
fetoplacentdrni jednotky. Vétsina ocekavanych komplikaci anestezie u SC je ucinné preventabilnich. V pripadé jejich
vzniku rozhoduje o dobrém klinickém vysledku pro matku i novorozence vcasnost a adekvatnost terapie.

KLICOVA SLOVA

cisafsky Fez - porodnicka anestezie - komplikace anestezie

ABSTRACT

Stouraé P., Bldha J., Noskova P., Klozové R., Seidlova D.: Current practice in obstetric anaesthesia IV. - Anaesthesia
complications in caesarean section

The objective of this communication is to show the existence of complications in caesarean section specifically
associated with the application and maintenance of anaesthesia. Despite the obvious benefits of neuroaxial forms
of anaesthesia for caesarean section general anaesthesia still has its place in the delivery room and is associated
with risk of difficult airways management. For epidural anaesthesia total spinal anaesthesia remains the most feared
complication. Spinal anaesthesia is associated with mother hypotension and the hypoperfusion of fetoplacental unit.
Most of the expected complications of anaesthesia in caesarean section are effectively preventable. The good clinical
outcome both for mother and newborn depends on right decision and adequacy of therapy.
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caesarean section - obstetric anaesthesia - complication of anaesthesia
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Neuroaxiilni anestezie je i v Ceské republice
prevladajici metodou znecitlivéni u cisatského
fezu (SC, sectio caesarea), byt ve srovnani se zipad-
nim svétem jen velmi tésné [1]. Podle mési¢niho
sledovani anesteziologickych zvyklosti na porod-
nim sdle v roce 2011 (OBstetric Anaesthesia and
Analgesia Month Attributes in the Czech Republic,
OBAAMA-CZ) to bylo u 50,5 % cisafskych fezii, a to
s dominanci anestezie subarachnoidalni (76 %)
[2]. Tento trend byl zahajen praci Hawkinse et
al., ktera poukazovala na vice nez Sestnactina-
sobné vy§siriziko fatdlnich komplikaci spojenych
s podanim celkové anestezie u cisaiského rezu
oproti neuroaxidlni blokddé [3]. Redlnou a tra-
di¢ni obavou anesteziologa u cisaiského fezu je
az desetinasobné vyssi riziko obtiZného zajisténi
dychacich cest. Naproti tomu vyssi incidence aspi-
race kyselého Zaludecniho obsahu u téhotnych ve
tfetim trimestru neni aktualné podloZena jasnou
evidenci [4, 5]. Méné obavanym, av$ak redlnym
problémem je riziko rezidudlni nervosvalové blo-
kady po pouziti nedepolarizujicich myorelaxancii
[6]. I preferované formy neuroaxialni anestezie
hypotenze matky navozena rychlou blokadou sym-
patikuav porodnictvi relativné ¢asta postpunkéni
cefalea. Nejobavanéjsimi komplikacemi neuro-
axidlnich forem anestezie u SC jsou toxicka
(zejména kardiotoxicka) reakce na lokdlni aneste-
tika a vznik patefniho hematomu [7]. Spolecnym
problémem vSech druhd anestezie u SC je prevence
syndromu aorto-kavalni komprese.

CELKOVA ANESTEZIE U CiISARSKEHO REZU

I pfes preferenci neuroaxidlnich blokad u cisat-
ského fezu zlistava v nékterych indikacich celkova
anestezie metodou volby. Patfi mezi né vyhtez ne-
tepajiciho pupecniku (asové hledisko), probihajici
peripartalni Zivot ohrozujici krvaceni (hemodyna-
micka stabilita) a odmitnuti neuroaxialniblokady
rodickou [8]. Také v pripadé selhani neuroaxialni
formy anestezie u SC je celkova anestezie vhodnym
a Casto jedinym moznym feSenim této komplikace.

Aspirace Zalude¢niho obsahu a jeho prevence

I pfes aktudlni nedostatek relevantnich infor-
macio vztahu nedavného poziti potravy a nasledné
aspira¢ni pneumonie by méla byt kazda rodicka
pred zahijenim cisafského fezu na riziko aspira-
ce vySetfena. Vyprazdnovani Zaludku po piijmu
¢iré tekutiny je i v pokrocilém téhotenstvi rychlé
a v porovnani s laénymi rodickami ¢i obéznimi
netéhotnymi je objem Zaludec¢niho rezidua srov-
natelny [9, 10]. U elektivniho cisafského fezu je
mozné umirnéné pozivani ¢irych tekutin (tj. asi
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2 dlza hodinu) do doby 1-2 hodin pfed zahdjenim
anestezie [5, 11]. Za ¢irou tekutinu v tomto piipa-
dé povazujeme Cistou vodu, ovocné necitrusové
§tavy bez pevnych ¢astic, iontové napoje, ¢aj a Cer-
nou kavu. Rodicky s dal§imi rizikovymi faktory
aspirace, jako jsou morbidni obezita, cukrovka,
anamnéza obtizného zajisténi dychacich cest ¢i
s probihajicim porodem, maji mit restrikci pfi-
jmu peroralniho pfijmu na zdkladé zhodnoceni
aktudlni situace (case-by-case basis) [11]. Piijmu
tuhé stravy by se Zena pfed planovanym cisafskym
fezem meéla vyvarovat 6-8 hodin [5].

Rozéifenou prevenci aspirace zalude¢niho obsa-
hu je podadni H2 blokatort (ranitidin, famotidin).
SniZzuji objem Zalude¢niho obsahu a zvysuji jeho
PH [12, 13]. Blokatory protonové pumpy (omepra-
zol) také zvySuji pH zalude¢niho obsahu, zpravy
o0 jejich i¢innosti v porovnani s H2 blokatory jsou
rozporné [5, 14, 15]. K dosazeni sniZeni acidity za-
lude¢ni §tavy je po nitrozilnim podani tfeba vyckat
30-40 min. Metoclopramid naproti tomu zrychluje
Zalude¢ni motilitu a zvyS$uje tonus dolniho jicno-
vého svérace (12, 13].

V zahranic¢ni literatufe doporucované podani
0,3 M natriumcitratu, které zvysuje pH Zalude¢ni
$tavy bez ovlivnéni jejiho objemu, neniv Ceské re-
publice prilis roz§itené [2, 16]. Pfedpokladanym pozi-
tivern jeho podani muZe byt sniZené riziko postizeni
sliznice dychacich cest pfi pfipadné aspiraci, nega-
tivern naopak vyssi vyskyt nauzey a zvraceni (17, 18].

Standardnim postupem v ramci prevence aspi-
race ztistava jiz po nékolik desetileti postup defi-
novany Steptem a Safarem v 70. letech minulého
stoleti nazyvany Rapid Sequence Induction (RSI,
bleskovy ivod). Soucasti tohoto postupu jsou:

1. vyvarovani se ventilace oblicejovou maskou,

2. farmakologicka prevence kyselé aspirace,

3. preoxygenace,

4, Sellickliv hmat,

5. pfeddefinovana davka thiopentalu a sukcinyl-
cholinu [10].

Ackoli v soucasnosti existuje vazna pochybnost
o ucinnosti nékterych sloZek tohoto postupu, ze-
jména Sellickova hmatu [5], byl bleskovy iivod pii
uvodu do celkové anestezie pouZzit v ramci studie
OBAAMA-CZ u SC ve vice nez 95 % ptipadi, pficemz
Sellickiv hmat byl aplikovan v 53 % ptipadu [2].

ObtiZna intubace

Riziko netispésné intubace je stile hlavni a nej-
hoftezu. Vedle Klasickych faktorti, predisponujicich
k netispésné intubaci [5], je tato komplikace u té-
hotnych Zen spojena predevsim s fyziologickymi
zménami organismu na konci téhotenstvi, mezi
které patfi: zaZeni hornich cest dychacich a hla-
sivkové §térbiny pfi zvySené permeabilité kapilar



a zvySeném prosaknuti tkani, nartist hmotnosti
(i Casta obezita), velka prsa, sniZeny tonus jicno-
vych sfinkterli. Uplatiiuji se i sekundarni zmeény
spojené se zvétSenim délohy. Jestlize v béZné po-
pulacije riziko obtiZné intubace pfiblizné1: 2500,
tak na konci téhotenstvi se zvySuje 10krat, zhruba
nal: 250 [20]. Intuba¢ni podminky se navic mo-
hou meénit i s postupujicim porodem, kdy v jeho
prubéhu muze dojit ke zméné Kklasifikace podle
Mallampatiho o jeden az dva stupné, casto azZ na
stupné III a IV [21]. Selhadni intubace, ventilace
a oxygenace zlistavaji hlavnimi pfi¢inami matetské
mortality v souvislosti s anestezii. Ani pfi peclivém
a negativnim vySetieni vSak nemutZeme obtiZnou
intubaci zcela vyloucit, je proto vZdy nutno s touto
komplikaci pocitat. Na tomto misté je nutné zdi-
raznit, Ze samotné vysetfeni podle Mallampatiho je
k identifikaci obtiZné intubace nedostatecné [22]. Je
rovnéz nazvazeni, zda urodicek s kritérii ¢i dokonce
anamnézou obtizné intubace, by nebylo na misté
preventivné zavést epiduralni katétr jiz v asné fazi
porodu, a to iv pripadé, Ze nebude vyuzit k porod-
nické analgezii [5].

U cisafského Tezu, kdy je celkova anestezie vy-
hrazena predevs§im pro akutni stavy, nelze netspés-
nou intubaci fe§it probuzenim rodicky a odkladem
vykonu. Naopak vzhledem k minimalnim oxyge-
nacénim rezervam matKky je v takové situaci nutno
bez zbyte¢ného odkladu pristoupit k alternativé
intubace [5]. Na konci téhotenstvi je spotfeba kys-
liku matkou zvySena o 30-40 %. Soucasné o 20 %
klesaijejiplicni funkéni rezidualni kapacita (FRC),
kterd se mtize snizit jesté o dalsich 25 % pfi polozeni
rodicky na zada [23, 24]. Desaturace krve a rozvoj kri-
tické hypoxie tak nastava u rodicky, a samozrejmé
i plodu, nesrovnatelné rychleji nez u netéhotnych
pacientek [25]. Zcela zidsadni vyznam tak ma sprav-
né provedena pfedchozi denitrogenace plic, protoZe
jinak je matka (iplod) vystavena zbytecneé zvySené-
mu riziku hypoxie pfi tvodu do celkové anestezie.
ODbé bézné metody denitrogenace jak inhalace 100%
kysliku lehkou oblicejovou maskou po dobu 3-5 mi-
nut, tak 4 hluboké nadechy tésnou oblicejovou mas-
kou jsou ve svém efektu vcelku srovnatelné. Cilem
anesteziologa pfi selhdni intubace neni zajisténi
dychacich cest intubaci, ale zajisténi oxygenace
matky i plodu (alespori ¢astecné). Metodou prvni
volby je proto rychlé zavedeni laryngedlni masky
jako nejrychlejsi, a tudiZ nejlepsi feSeni. Teprve
az vdalSim poradi jsou ostatni standardni postupy
pro obtiZznou intubaci: videolaryngoskop, ostatni
supraglotické pomticky, retrogradni intubace, ko-
niopunkce, eventualné BACT [5].

Bdéla anestezie
Celkova anestezie u cisafského fezu je z hledis-
ka vyskytu bdélé anestezie povaZovana za riziko-
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vou. Prispivaji k tomu faktory uvedené v tabulce
1[8]. Obavy ze zhorSené novorozenecké poporodni
adaptace a atonie délohy, které byly davany do
souvislosti s pouzitim halogenovanych volatilnich
anestetik, vedly k doporucovani redukce jejich
davek. Byl-li pouZit pro ivod do anestezie samotny
thiopental s naslednym podanim N,0 v 50% kon-
centraci, byla incidence bdélé anestezie udavana
ve 12-26 % ptipadi [26, 27]. Pouhé pfidani 0,5%
koncentrace halotanu vedlo v jedné starsi studii ke
sniZeni incidence této komplikace na troven 1 %
[28]. I to byl jeden z dlivodl rozsifeni podani vys-
§ich koncentraci modernich volatilnich anestetik
(isofluran, sevofluran) a tim sniZeni vyskytu bdélé
anestezie [29-31]. Obavy z niz§ich hodnot APGAR
skdre novorozence jsou opravnéné, a to zejména
v piipadech, kdy interval od zahdjeni anestezie
do prestfizeni pupecniku pfesdhne 8 minut [32].

Optimalni davka anestetik pro spolehlivou pre-
venci bdélé anestezie zlistava nejasna. Nékolik
studii hodnotilo objektivni monitorovani hloubky
anestezie v prubéhu cisafského fezu, a to vcet-
né elektroencefalografie, kmenovych sluchovych
evokovanych potenciala ¢i bispektralniho inde-
xu (BIS) [30, 31, 33, 34]. Je tfeba podotknout, Ze
jejich pouziti je limitovano v akutnich podmin-
kach, ve kterych mnoho cisafskych fezd probiha.
Nejjednodussi pouZiti je spojovano s BIS, kdy za
dostatecnou hloubku anestezie je povaZzovana hod-
nota pod 60, kterd je spojovana s niz§im rizikem
bdélé anestezie [35].

Jednou z dal$ich zvaZovanych moznosti preven-
ce bdélé anestezie je podani ultrakratce ptsobiciho
opioidu remifentanilu v davce 0,5-1,0 pug/kg pred
podanim indukéniho anestetika. Vlivjeho podani
na hodnoty BIS v prubéhu ivodu do anestezie vsak
nebyl potvrzen [36].

Reziduilni nervosvalova blokada

V souladu s poslednimi zpravami registru
CEMACH [37] je dllezitou soucasti bezpecné péce
orodicku i dosazeni adekvatni svalové sily na konci
anestezie k udrzeni prichodnosti dychacich cest.

Tab.1 Rizikové faktory pro bdélou anestezii u cisafského fezu

Nepodavani premedikace s benzodiazepiny z divodu
neovlivnit adaptaci novorozence

Pouzivadni nizkych koncentraci volatilnich anestetik
pri prevenci hypotonie délohy

Pouziti svalovych relaxancii k umoznéni intubace a usnadnéni SC

Snizeni davek anestetik v pribéhu probihajici hypotenze
Ci krvaceni

Pritomnost pretrvavajici neuroaxialni blokady pfi nutnosti
konverze na celkovou anestezii

Zameéneéni tachykardie pfi mélké ¢i bdélé anestezii
za sympatikotonii matky
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PrestoZe rokuronium je akceptovanou alternativou
pro bleskovy ivod u cisatského fezu [38], v porod-
nictvi stale vét§ina anesteziologl preferuje pouZziti
sukcinylcholinu s naslednym podanim stfedné-
dobé plisobicich nedepolarizujicich myorelaxan-
cii (rokuronium, atrakurium, cis-atrakurium,
vekuronium) [2].

Vzhledem k primérné délce trvani cisarské-
ho fezu okolo 40 min. [2] se pfi davkovani ro-
kuronia pro tvod do anestezie u cisafského fezu
(0,9-1,0 mg/kg) [38] neda na konci vykonu ocekavat
spontanni zotaveni z nervosvalové blokady k bez-
pecné trovni Train of Four (TOF) > 0,9. V davce
0,6 mg/kg, kterd je doporucena vyrobci rokuronia
nauvod do anestezie u SC, poskytuje rokuronium
ve srovnani se sukcinylcholinem horsi intuba¢ni
podminky a myorelaxac¢ni i¢inek nastupuje poz-
déji [38]. Pro aktivni reverzi nervosvalové blokady
1ze pouzit v pfipadé mélkého bloku po podani vSech
nedepolarizujicich relaxancii inhibitor cholineste-
razy neostigmin v davce 0,03 mg/kg s atropinem
0,01 mg/kg nebo v kterékoli fazi nedepolarizujiciho
bloku rokuroniem sugammadex v davce 2-16 mg/kg
podle hloubky blokady. Pro reverzi sugammade-
xem Vv této indikaci neexistuji aktualné prospek-
tivni randomizované studie, jeho proveditelnost
je vSak publikovana v ramci kazuistickych sdéleni
¢i série kazuistik [6].

NEUROAXIALNI BLOKADA
U CiSARSKEHO REZU

V této Casti bude pojednano souhrnné o epidu-
ralni i subarachnoidalni blokddé, protoze kompli-
kace jsou do jisté miry u obou totozné. V pripadé
rozdilu bude na tuto skutecnost v textu upozornéno.

Hypotenze

Hypotenze je béZnou komplikaci neuroaxial-
nich technik anestezie a v pfipadé, Ze je zavazna
a déle trvajici, vede ke zhorSeni uteroplacentarni
perfuze, coz zptisobi hypoxii plodu, jeho acidézu,
zhorSeni poporodni adaptace, ¢i dokonce jeho
trvalé hypoxické poskozeni [39]. Tézka materska
hypotenze muze vést i k zadvaznym matefskym
komplikacim, jako jsou ztrata védomi, mozna
aspirace, apnoe a srde¢ni zastava.

Definice matefské hypotenze neni zcela jed-
notna, presto se velka ¢ast autort kloni k nasle-
dujicim:

1. sniZeni systolického tlaku krve o vicenez 20-30 %
oproti preindukénimu vySetfeni nebo

2. pokles systolického tlaku krve pod 100 mm Hg
[40].

Pri¢inou hypotenze v pribéhu neuroaxiilni
anestezie je blokdda sympatiku, kterd ovliviiuje
tonus hladkého svalstva cév. Délka trvani a ti-
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Ze hypotenze muze byt determinovana rychlosti
nastupu blokidy a jejim rozsahem [41], coZ mtZe
byt i divodem méné castého vyskytu hypotenze
u epidurdlni anestezie oproti subarachnoidalni.
Pomalej$i nastup epiduralni blokddy mtze dat
prostor i pro ¢asnéjsi a tim efektivnéjsi zahajeni
1é6¢by pred dosaZenim vétsi tize hypotenze,

Mnoho studii se pokusilo identifikovat rizikové
faktory pro vznik hypotenze. Zajimava je skutec-
nost, zZe Zeny s tézZkou preeklampsii nebo probiha-
jicim porodem maji niz§i sklon k rozvoji hypotenze
po aplikaci subarachnoidalni anestezie [42]. Byly
publikovany prace identifikujici riziko hypoten-
ze pomoci zmén tlaku krve ¢i srdecni frekvence
v zavislosti na poloze rodicky. Tyto testy vSak jsou
zatiZzeny nizkou senzitivitou i specificitou [43-45].
Dalsi testy vyuzivaji variability srde¢ni frekvence
[46-48] ¢i neinvazivniho méfeni systémové vas-
kularni rezistence [49]. Novymi moznostmi v tes-
tovani mohou byt neinvazivni ¢i semiinvazivni
monitory srde¢niho vydeje (Vigileo, LiDCO, LiDCO
plus apod.), které se zamétuji na sledovani zmén
srdecniho vydeje v priibéhu aplikace neuroaxialni
blokady [50, 51]. Faktem zistava, Ze vznik hypo-
tenze po aplikaci neuroaxialni blokady u rodicek
neni klinicky dobfe predikovatelny, protoZe na je-
jim vzniku se podili velké mnozZstvi riznych fakto-
i, z nichZ nékteré fyziologické a hormonalni jsou
pritomny pouze v téhotenstvi. Z vySe uvedenych
testl, jejichz predikéni hodnota je jiz tak nizka,
si autofi vyuziti v redlné klinické praxi nedokazi
predstavit ani u jednoho. O to vét§i pozornost je
tfeba vénovat mozné prevenci hypotenze a jeji
v€asné terapii.

Pro prevenci hypotenze je pouzivino nékolik
postupt s riznou mirou tspéchu, a to véetné le-
vostranné dyslokace délohy, prehydratace, podani
vazopresori, zdvizeni dolnich koncetin nebo kom-
prese dolnich koncetin. Na zdkladé 75 randomizo-
vanych studii byly Cochrane databazi v roce 2006
[40] povaZovany za G¢inné tyto postupy:

1. preload krystaloidy 20 ml/kg,
2. preload koloidy,

3. profylaxe efedrinem,

4, komprese dolnich koncetin.

V soucasnosti jsou tyto profylaktické postupy
povazovany spise za neucinné a jako dostatecné
adinny je zminovan tzv. ,,co-load“ podanim krys-
taloidu 20 ml/kg v pribéhu nastupu neuroaxialni
blokady [4].

Podani efedrinu ¢i fenylefrinu je mnohem efek-
tivnéjsi nez placebo ¢i podani krystaloidl. Presto
incidence hypotenze po aplikaci subarachnoidilni
anestezie udavana v nékterych studiich i tak do-
sahuje az 33 % [52]. Podani vyssi davky efedrinu
nez 10 mg je t¢innéjsi, ale mizZe vést k reaktivni
hypertenzi a rozvoji metabolické acidézy plodu



[8, 52]. Nejucinnéjsi popsanou prevenci je kombi-
nace rychlé aplikace krystaloidu metodou co-load
s profylakticky podavanym vazopresorem [53].
U této metody neni uvadén ani negativni vliv na
poporodni novorozeneckou adaptaci.

Jizmnoho desetileti je povazovan efedrin, smi-
Seny alfa a beta adrenergni agonista, za 1ék prvni
volby v 1é¢bé hypotenze navozené aplikaci neu-
roaxialni blokady. Tento poznatek byl podpofen
mnoha animdlnimi studiemi, které prokazovaly
jeho Gcinnost v restauraci uteroplacentarni per-
fuze [54]. Soucasné studie navic pridaly poznani
principu ic¢inku, kdy je v téhotenstvi konstrikéni
ucinek vazopresorti na femoralni arterii vyjadfen
vice neZ na uterinni [55]. Oproti tomu nékterda
review klinickych studii poukazuji na nizsi pH
pupecnikové krve po pouziti efedrinu oproti fenyl-
efrinu [56], coz je v pfimém Kkontrastu s animal-
nimi studiemi. Nasledné byla prokazana vyssi
produkce CO, plodem po podani efedrinu matce
oproti aplikaci fenylefrinu [57]. V Ceské republice
je situace jednodussi, nez by se na prvni pohled
mohlo zdat. Fenylefrin, potencidlni 1ék prvni vol-
by, neni u nas registrovan a je mozné jej ziskat jen
na mimotadny dovoz. Efedrin je béZné dostupny
a lze jej pripravit i magistraliter, coz muZe snizit
jeho cenu, proto zlistava 1ékem prvni volby. Pii
soucasném podani krystaloidii metodou co-load,
ktera sniZuje nutnou souhrnnou davku efedrinu,
se neni tfeba efedrinu obavat a jeho aplikace je
ufinna a bezpecna. V pfipadech nezvladnutelné
hypotenze je tfeba pouzitinoradrenalin, ktery ale
z divodu vazokonstrikce placentdrnich cév neni
1ékem prvni volby v porodnické anestezii.

Syndrom aorto-kavalni komprese

Pfirozvinutém syndromu aorto-kavalni kom-
prese, ktery je patofyziognomicky pro tfeti tri-
mestr téhotenstvi, dochazi ke snizeni preloadu
a srde¢niho vydeje tlakem téhotné délohy na
dolni dutou Zilu. Nasledné vzniklou systémovou
hypotenzi dojde i ke zhorSeni prokrveni utero-
placentarni jednotky. Vcéasnou diagnostiku hy-
potenze muZe doCasné oddalit soucasné stlace-
ni aorty téhotnou délohou, coz vede ke zvysSeni
afterloadu a zdanlivé normotenzi zméfené na
hornich koncetinach. Je tfeba mit na paméti,
Ze presto muiZe soucasné probihat hypoxie plodu
zhor$enim prokrveni uteroplacentarni jednotky
v dtsledku nepoznané hypotenze pod mistem
komprese aorty.

Uc¢innou prevenci aorto-kavalniho syndromu
muzZe byt poloha na levém boku v priabéhu apli-
kace a nasedani neuroaxialni blokddy ¢i poloha
s levostrannou dyslokaci délohy (naklon 15° do-
leva) do zahdjeni cisafského fezu. Ackoli nékteti
autofi ucinnost postupu zpochybruji [40], neni
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tfeba se jeho pouziti obavat, protoZe je nenarocny
abezpecny [8].

VySe popsany patofyziologicky mechanismus
vzniku aorto-kavalniho syndromu stoji také za
doporucenim autord tohoto ¢lanku, aby se polo-
ha s levostrannou dyslokaci délohy stala rutinni
soucasti predoperacni pripravy pacientky pred
cisafskym fezem. Na tomto misté je tfeba podotk-
nout, Ze v Ceskérepublice je tento postup pouzivan
ziidka, jak ukazala studie OBAAMA-CZ (20 %) [2].

Dusnost

V prabéhu neuroaxidlni anestezie si rodicka
miuiZe stéZovat na dusnost. Nejcastéjsi pri¢inou
této komplikace je probihajici hypotenze s hypo-
perfuzi mozkového kmene. V tomto pfipadé je
uc¢innym feSenim uprava krevniho tlaku k normo-
tenzi. Dalsi pficinou maZe byt sniZena propriocep-
ce z oblasti hrudniku, ¢aste¢nd blokdda brisnich
a interkostalnich svall a poloha vleze, ktera zvy-
Suje tlak briSnich organt proti branici. Pfes tyto
pomeérneé Casté subjektivni potiZe je signifikantni
dechova deprese raritni. S blokadou inervace bra-
nice (n. phrenicus) se setkavame pouze u vysoké
¢i totalni neuroaxialni blokady.

V pfipadé, Ze rodicka ztrati schopnost mluvit,
stisknout ruku ¢i desaturuje-li (ptiznaky vysoké ¢i
totalni subarachnoidalni anestezie), je tfeba rodic-
ku uvést do celkové anestezie bleskovym tvodem
a zajistit ji umeélou plicni ventilaci [8].

Nauzea a zvraceni v priibéhu cisai'ského fezu

Nauzea a zvraceni v prabéhu cisatfského fezu
ma riznou incidenci a tiZi, kterd je zavisla na
mnoha preexistujicich faktorech, anesteziologické
a porodnické technice ¢i na preventivnich a te-
rapeutickych opatfenich v pribéhu vykonu [58].
Néktefiautori uvadéji vyskyt nauzey a zvraceni az
v 80 % piipadii. Takto alarmujici ¢islo byva dosaze-
no zejména v piipadech, kdy jsou znamky nauzey
aktivné vyhledavany u pacientky v prabéhu vyko-
nu a nejcastéjijsou spojeny s manipulaci s délohou
[7]. Anestezie mlZe k nauzee a zvraceni prispét
vznikem hypotenze a zvySenou aktivitou vagu pii
sympatikolyze. Mezi chirurgické faktory fadime
stimuly z rany, krvaceni, medikaci (uterotonika,
antibiotika apod.) a pfeklad na konci vykonu [58].
Ve vét§iné pripadd byva pri¢ina kombinace néko-
lika vy$e zminénych faktord.

Hypotenze je nejcastéjsi pficinou nauzey a zvra-
ceni v pribéhu cisarského rezu [59-61]. Dalsim
vyznamnym faktorem je bezesporu intraoperacni
podani uterotonik. Ergotaminové alkaloidy mohou
zpusobit nauzeu a zvraceni interakci s dopami-
nergnimi a serotoninergnimi receptory. Oxytocin
je zplisobuje z divodu hypotenze vzniklé po uvol-
néni NO a atridlniho natriuretického peptidu [62].
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I relativné malé davky bolusové podaného intra-
vendzniho oxytocinu (5 IU) zptsobi nauzeu az ve
29 % ptipadi a zvraceniazv 9 % [63].

Mezi chirurgické stimuly zptisobujici visceral-
ni bolest a tim aktivaci parasympatiku i aktivaci
centra pro zvraceni lze pocitat exteriorizaci délohy
a nitrobfisni manipulaci s tahem za peritoneum
[64]. Pfidani opioidu do neuroaxialni smési snizuje
incidenci nauzey a zvraceni, které jsou zptisobeny
visceralnibolesti [65].

Nejucinnéjsi prevenci intraoperacni nauzey
a zvraceni je dislednd prevence matetské hypoten-
ze. ACkoli existuje velké mnozZstviléciv a zplisobil
jejich aplikace pro prevenci zejména pooperacni
nauzey a zvraceni, které byly testovany na neté-
hotné populaci, zadny zatim nebyl shledan jako
univerzalné Géinny [66). Thietylperazin (Torecan),
metoclopramid (Degan) a 1éciva z tfidy setront
(Ondansetron) byly shleddny jako tcinné v 1é¢bé
intraopera¢ni nauzey a zvraceni, kdy ac¢innost po-
danimutze zvysit jejich vzidjemna kombinace [58].

Toxicita lokdlnich anestetik

Jednou z nejobavanéjsich komplikaci podani
epiduralni blokady je toxicita lokalnich aneste-
tik, kterd se projevuje priznaky neurologickymi
a kardidlnimi. U nejbéznéji pouzivaného lokal-
niho anestetika bupivakainu predchazeji vzniku
fatdlni kardiotoxické reakce nespecifické priznaky
neurologické. Zahrnuji kovovou pachut na patte,
brnéni okolo Ust, setfelou a nesrozumitelnou fec.
Kardiotoxicita se nejprve projevuje na EKG rozsi-
fenim QRS komplexii, poté zaznam prechazi do
bradykardie a zastavy srde¢ni. U ostatnich lokal-
nich anestetik, vyjma lidokainu, pouZivanych pro
epiduralni anestezii u cisarského fezu je toxicita
vyjadfena méné, ale nelze ji vyloucit.

Prevenci toxické reakce je vyvarovani se intra-
vaskularni aplikace lokalniho anestetika. Nutnou,
nevsak zcela jistou znamkou, jenegativni aspirace

z jehly ¢i katétru. Testovaci davka s adrenalinem,
jejimz cilem je zvySeni tepové frekvence pacientky,
muZe byt u Zen v pokrocilém stadiu téhotenstvi
a béhem kontrakci pfi probihajicim porodu pri
fyziologicky zvySené tepové frekvenci nespecificka.
Nejcastéji vSak dochazi k toxické reakci na lokalni
anestetika pfi nepoznaném intravazalnim zavedeni
epiduralniho katétru, proto doporucuji autofi frak-
cionované podani epiduralni davky po predchozi
negativni aspiraci z jehly ¢i katétru a pferusSeni
aplikace pfi prvni znamce neurotoxické reakce.

Aktudlnilécba toxickych reakci na lokalni ane-
stetika zahrnuje preruseni aplikace lokdlnich
anestetik, zajisténi dychacich cest a adekvatni
ventilace, podpora obéhu, aplikaci , Lipid Rescue
Therapy“ a v pfipadé srdecni zastavy neprodle-
né zahdjeni kardiopulmondalni resuscitace podle
guidelines European Resuscitation Council (ERC)
z roku 2010. Provedeni emergentniho cisafského
fezu by mélo probihat soucasné.

Lipid Rescue Therapy

Kazdé pracovisté, kde jsou podavany neuro-
axialni ¢i regiondlni blokady, by podle doporuceni
CSARIM [67] mélo byt vybaveno 20% emulzi lipid{
(20% Intralipid) k aplikaci tohoto Zivot zachranuji-
cfho vykonu. Indikaci jsou projevy neurotoxicity ¢i
kardiotoxicity lokalnich anestetik. Néktefi autori
k témto nezpochybnitelnym indikacim pridavaji
ineadekvatné vystoupany blok. Postup je podrobné
popsan v tabulce 2 [67].

Patefni hematom a infekéni komplikace
Jakkoli je incidence patefniho hematomu ¢i
abscesu nizka (1: 200 000 az1: 500 000), jsou pfi-
padné dopady této komplikace na kvalitu Zivota
matky natolik devastujici a invalidizujici, Ze je
jejich prevenci a v€asné terapii vénovat nalezi-
tou pozornost [68]. Zatimco vznik epidurdlniho
hematomu je vétSinou spojen s koagulacni po-

Tab.2 Doporuceni pro lécbu toxické reakce po podani lokdlnich anestetik®

Okam?Zité po rozpozndni priznakl
toxickeé reakce

Pocétecni bolus 1,5 mi/kg télesné hmotnosti (t. hm.) v pribéhu 1 minuty,

tj. asi 100 ml/70 kg t. hm.

Infuze pokracuije rychlosti 15 mi/kg t. hm./hod., tj. asi 1000 ml/70 kg t. hm./hod.

(u tzv. velmi obéznich nutna kalkulace davky podle idealni, nikoliv skute¢né t. hm.)

Po 5 minutach po rozpoznani
pfiznakl toxické reakce

Pocatecni bolus opakovat nejvice dvakrat s odstupem vzdy 5 minut, pokud:

a) nebyla obnovena stabilita krevniho obéhu, nebo

b) doslo opét ke zhorseni krevniho obéhu

Pokracovat v infuzi stejnou rychlosti 15 mi/kg t. hm./hod, tj. asi 1000 ml/70 kg t.hm./hod.
az do obnoveni hemodynamické stability a ddle jesté alespon 10 minut.

Kdykoliv po 5 minutdch
po rozpoznani pfiznakl toxicke
reakce a pozdeji

Zvysit rychlost infuze na 30 mi/kg t. hm./hod, tj. asi 2000 ml/70 kg t. hm./hod., pokud:
a) nebyla obnovena stabilita krevniho obéhu
b) stabilita obéhu se znovu zhorsuje

*podie Doporuéeni CSARIM z roku 2012
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ruchou, vét§ina pripada epidurdlniho abscesu
souvisi s prolongované zavedenym epidurdlnim
katétrem a imunokompromitovanym pacientem.
Vznik symptomu upozorniujicich na paterni
hematom je obvykly nejcastéji do 48 hodin po
neuroaxidlni punkci. Naproti tomu symptomy
abscesu byvaji obvykle spatfovany aZ s nékolika-
dennim odkladem (4-10 dni po extrakci katétru).
Neurologické priznaky zdleZi na lokalizaci he-
matomu ¢i abscesu. Bolest zad, asto vyzarujici
do koncetin ¢i bficha, je spoletnym priznakem.
V pozdéjsi fazi se pfidava riznd troven motorické-
ho deficitu. Je-li 1éze lokalizovana do oblasti dolni
hrudni patete, je spojena se slabosti dolnich kon-
Cetin azZ paraplegii, lumbalni 1éze se syndromem
cauda equina véetné retence moci a inkontinence.
U epidurdlniho abscesu je obvykly vzestup zanétli-
vych markert a zvySeni télesné teploty.
Rizikovymi faktory pro patefni hematom jsou
opakovana a traumaticka punkce, antikoagula¢ni
terapie ¢i ziskané, eventudlné vrozené poruchy ko-
agulace a zavedeni epiduralniho katétru. V piipadé
epiduralniho abscesu je to zejména nedostate¢na
asepse v prubéhu aplikace, zavedeni katétru, opa-
kovana ¢i traumaticka punkce, septicky stav v dobé
aplikace a délka zavedeni katétru déle nez72 hodin.
V piipadé podezieni na patefni hematom ¢i
hnisani je pro konfirmaci této diagnézy metodou
volby provedeni magnetické rezonance bederni
a hrudni patete, a to idedlné ve zdravotnickém
zafizeni s neurochirurgickou sluzbou, a s mini-
malnim ¢asovym odstupem od vzniku symptomda.
Neurologické symptomy lze spolehlivé detekovat
teprve po odeznéni neuroaxialni blokady, proto je
tfeba v pribéhu zotavovani pacientku monitorovat.
AcKkoli jsou popsany pripady tspésného zvlad-
nuti obou komplikaci konzervativni ¢i miniin-
vazivni terapii, zejména v pripadé absence neu-
rologického deficitu, zlistava metodou volby
neurochirurgem provedena dekompresni lamin-
ektomie a revize piislusného prostoru. Nazory na
adekvatni ¢asovani vykonu se 1i§i, ale je zfejmé,
Ze ¢im je krat$i odstup od vzniku symptomii, tim
lepS§iho neurologického vystupu lze dosdhnout.
Narustajici hematom v uzavieném prostoru pa-
tefniho kanalu miiZe zptisobit misni kompresi
a ischémii, proto se predpoklada, Ze nedojde-1i
k jeho evakuaci do 6-8 hodin od vzniku prvnich
priznaki, hrozi vznik trvalé paraplegie [69, 70].
V ptipadé rozvoje motorického deficitu se restau-
race neurologického ndlezu ad integrum neda
ocekavat, presto 1ze §kody komplikaci zptisobené
alespon minimalizovat [71].

Postpunk¢ni bolesti hlavy
Postpunké¢ni bolesti hlavy jsou komplikaci, se
kterou se v souvislosti s preferenci neuroaxialnich
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blokad setkavame v bézné anesteziologické praxi
relativné casto. Klinické projevy vznikajivétSinou
do tydne od perforace dura mater v souvislosti
s punkci epiduralniho, respektive subarachno-
iddlniho prostoru. Typicky se klinické projevy
zhor$uji po 15 minutach ve vertikalni poloze a po
opétovném uloZeni do horizontalni polohy dochazi
do 30 minut k odeznéni symptom. K doprovod-
nym pfiznaktm patii diplopie, nauzea, zvracenti,
tinitus a ztuhnuti §ije. PotiZe vy$§i intenzity trvaji
bez terapie primémeé 2 tydny, kdy asi 70 % bolesti
hlavy vymizi zcela béhem 7 tydnd, v 90 % dojde
k Gpravé stavu spontanné do 6 mésica (72, 73].
Incidence nechténé punkce dury mater béhem
epiduralni blokddy zkuSenymi anesteziology se
v literatufe pohybuje mezi 0,16 a 1,3 % [74]. 79 %
nechténych punkci tvrdé pleny béhem epiduralni
blokady je pravé z oblasti porodnické anestezie
a analgezie [75].

Prokdzanou prevenci vzniku postpunkénich
bolesti hlavy je v pfipadé subarachnoidalni blokady
detekce intratekalniho prostoru jehlou G26 a tenci.
V piipadé epiduralniblokady miZe byt za prevenci
povazovano pouzivani metody ztraty odporu (Loss
of Resistance) pii detekci epiduralniho prostoru.
Naopak mezi postupy bez prokazaného vlivu na
rozvoj postpunkéni cefaley lze zatadit vertikalizaci
az minimalné po 6 hodinich v pfipadé subarach-
noidalni blokddy a minimalné po 12 hod. v piipadé
nechténé punkce dury mater pfi epiduralni punk-
ci. To samé platii pro aplikaci preventivni krevni
zaplaty po nechténé punkci dura mater. V posledni
dobé je jednou z nejdiskutovanéjsich moznosti pfi
nechténé punkci dura mater ponechani epidurdl-
niho katétru v intratekdlnim prostoru 24 hodin
s myslenkou tvorby granulace a ,,zalepeni“ mista
punkce v dura mater. Ani u této metody ale nejsou
zatim vysledky jednoznacné.

Terapie postpunkéni cefaley zahrnuje konzer-
vativni slozku, spocivajici v preferenci horizontal-
ni polohy, podani béznych analgetik (paracetamol,
ibuprofen, diklofenac), dostatku tekutin intrave-
noézné ¢i peroralné, podani metylxantind (kofein,
teofylin, aminofylin) ¢i napoji obsahujicich ko-
fein. Podrobnéji o 1é¢bé postpunkéni cefaley pojed-
nava pripravovany samostatny ¢lanek ,Soucasné
postupy v porodnické anestezii V. - postpunkéni
cefalea”.

V pripadé selhdni konzervativni terapie lze se
souhlasem pacientky pfistoupit k aplikaci tera-
peutické krevni zatky. Spociva v aplikaci auto-
logni krve do epiduralniho prostoru v misté pa-
vodni aplikace ¢i o jednu etdZ niZe. Pro spravnou
aplikaci je tfeba dvou osob, znichZ jedna odebira
autologni krev, ale to az v momenté dosaZzeni
epiduralniho prostoru aplikujicim lékafem. Cely
vykon musi probihat za dodrZzeni pfisné aseptic-
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kych kautel véemi zicastnénymi. Diskutovanym
problémem je optimalni objem aplikované krve.
Na jedné strané je prokazano, Ze vétsi objem krve
vede k mensi incidenci recidivy postpunkénich
bolesti hlavy. Na strané druhé s vy$§im objemem
krve vzrasta diskomfort pacientky piijeji aplika-
ci z divodu napinani dury mater. Optimdlnim
kompromisem se zda dosaZeni objemu 20 ml
podané krve, které vede k trvalému vymizeni
symptomu ve vice nez 80 % pripadl. V pripadé
recidivy bolesti hlavy lze krevni zdplatu opakovat,
zejména pokud puvodni aplikace vedla k docasné
ulevé [76].

Zhorseni preexistujiciho neurologického
onemocnéni

,Oblibenou*“ kontraindikaci neuroaxialnich
blokad u cisatfského fezu je obava ze zhor§eni
preexistujiciho neurologického onemocnéni.
Nejcastéji jsou tyto obavy spojovany s roztrouse-
nou sklerézou. Redlné vsak jasné tdaje pro po-
tvrzeni této skute¢nosti u vét§iny neurologickych
onemocnéni chybi. Zde autofi doporucuji v pfipadé
aplikace neuroaxiilni blokady vzdy u preexistujiho
neurologického onemocnéni zaneseni stavajiciho
neurologického ,status praesens“ do dokumentace
pacienta a dikladny rozhovor s pacientem v ramci
predanestetického vySetfeni véetné zaznamenani
ptipadnych znamych rizik do informovaného sou-
hlasu pacienta s anestezii.

Selhani neuroaxidlni blokady

Selhani neuroaxialni blokady mtize byt defi-
novano jako nedostate¢na turoven blokady jejim
rozsahem, hloubkou a délkou trvani pro prove-
deni cisafského fezu. V literatufe je popsdno, Ze
priblizné 4-13 % epiduralnich blokad a 0,5-4 %
subarachnoidalnich blokdd nedosahne kvality
anestezie dostatecné k zahdjeni ¢i dokonceni ci-
sarského tezu [77, 78]. Epiduralni blokada je se
selhanim asociovana Castéji, coz mtze byt dano
do souvislosti s umisténim katétru v ¢asné fazi
porodu a naslednym pfidanim do jiZ zavedené-
ho (top-up anestezie). Jeho pfipadné vycestovani
mimo epiduralni prostor mize korelovat s po¢tem
bolust pro epidurdlni analgezii, charakteristikou
pacientky (obezita, vzdalenost kiize a epidurdlniho
prostoru) a ¢asem od zavedeni do cisaiského fezu.

Prevenci selhani je standardizovana technika
zavedeni a fixace katétru, kombinace lokalniho
anestetika s opioidem a diisledny pohovor s rodic-
kou, ktery ji upozorni na diskomfort v pribéhu
vykonu (doteky, tlak, tahani). Dal§im opatfenim
je poskytnuti dostatecného ¢asu k nastupu adek-
vatni anestezie i v oblasti hrudnich a sakralnich
segmenta.
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Rozhodovani o dal§im postupu pfi nedostatec-
ném efektu neuroaxialni blokady zahrnuje:

1. zhodnoceni lokalizace a rozsahu diskomfortu,
2. zhodnoceni iirovné anestezie,

3. posouzeni operacni faze,

4, zhodnoceni pfitomnosti spolupodilejicich se
faktorl (anxieta, krvaceni apod.).

Vedle lokalizace diskomfortu je podstatna i vy-
volavajici pti¢ina. Bolest v rameni je casto zpuso-
bena drazdénim branice (n. phrenicus; C3-C5) pfi
toaleté dutiny bfisni, maze byt ale zptisobena i pri-
liSnou a protrahovanou abdukci paze. Castou pfi-
¢inou diskomfortu je visceralni manipulace s délo-
hou (splanchnické nervy; Th5-Th10). Nedostate¢na
anestezie maze rovnéz byt vdasledku postupného
vymizeni blokady z kranidlniho a kaudalniho roz-
§ifeni bloku.

ReSeni zjisténého selhini neuroaxialni blo-
kady zavisi na casovém faktoru. Nenastoupi-li
blok ani parcialné a cisatfsky fez neni urgentni, je
mozné aplikaci neuroaxialni blokady opakovat.
Emergentni situace naproti tomu mnohdy vyza-
duje podani celkové anestezie. U ¢aste¢né nased-
1é blokady je mozné v elektivnich podminkach
pockat na kompletni nastup blokady ¢i aplikovat
neuroaxialni blokadu jinou technikou. Vlastni
aplikace subarachnoidalni anestezie u ¢astecné
nasedlé epiduralni blokady ztistava kontroverznim
tématem. Standardni subarachnoiddlni davka
muzZe vést k vysoce nasedlému bloku kvali kom-
presiduralniho vaku predchoziaplikaci epidurdlni
anestezie [79], proto vétS§ina autori doporucuje
davku snizit. V nékterych ptipadech 1ze po zaha-
jeni operace a pii znacném diskomfortu rodic¢ky
zastavit operaci a pfidat do epidurdlniho katétru
davku 20-30 % ptivodniho objemu, coz zlepsi kva-
litu blokady bez ovlivnéni jejiho rozsahu.

V nékterych pfipadech maze byt nezbytné po-
dani opioidu (sufentanil), oxidu dusného (40 az
50 %) nebo sedativa (midazolam, propofol) pro
1é¢bu prilomové bolesti ¢i diskomfortu. Silné bo-
lest mize byt tlumena podanim intravenézniho
ketaminu bolusové po 5-10 mg do dosazeni ade-
kvatni odpovédi.

Nepriméfené vysoky rozsah neuroaxiilni
anestezie

Vysoka neuroaxialni blokdda mutze byt zptiso-
bena nékolika mechanismy. Zdkladnim je krani-
alnéjsi rozsifeni epiduralné ¢i subarachnoiddlné
podaného lokdlniho anestetika. Tomuto mechani-
smu miiZe napomoci fyziologicky ziZeny epidural-
ni prostor v téhotenstvi. Dals§im muzZe byt podani
nadmeérné davky lokdlniho anestetika do epidu-
ralniho/subarachnoidalniho prostoru (typicky ne-
snizeni davky u malé rodic¢ky) a nechténé podani



epidurdlniho objemu anestetika subarachnoidalné
¢i subduralné.

Subduralni aplikaci je obtiZnéjsi rozpoznat,
jednak pro nemoznost detekovat pfitomnost moku
v katétru (jehle), a jednak pro opozdénéjsi a po-
malej$i nastup nez pii subarachnoidalni aplikaci.
Diagndza je vét§inou postavena na neocekdvané
vysokém rozsahu blokddy, s pomalej$im nastupem
ucinku nez pii spinalni aplikaci, ale s rychlej§im
nez u epidurdlniho podani. Rozsah blokddy je
neadekvatné vysoky, ale nestejnomérny. Lokalni
anestetikum ma tendenci se v subduralnim pro-
storu §ifit pfedev§im kranialné, takze zatimco
typicky chybi priznaky sakrdlni analgezie, by-
va naopak pritomno postizeni hlavovych nervi
(Hornertv syndrom) i dychani [80]. Vysoka nebo
totalni subarachnoidalni blokada jsou nepfili§
Casté, ale potencidlné velmi zdvazné komplikace
neuroaxialni anestezie (analgezie), jejichz inci-
dence se odhadujemezil: 1400a1: 16 000 [81, 82].

Znamky subarachnoiddlni anestezie jsou vétsi-
nou rozpoznatelné kratce po jejiaplikaci, ale ma-
ximalniho rozsah roz§ifeni lokdlniho anestetika
muze byt viditelny az za nékolik minut. Rizikem
tohoto zpozdéni je podcenéni situace a nedostatec-
né peclivé sledovani pacientky. Vysledkem pak je
pozdni reakce anesteziologa. K blokadé inervace
dychacich svald miZe dojit i tak nahle, Ze pa-
cientka mazZe byt neschopna o svém stavu aneste-
ziologa informovat. Dosdhne-li blokdda trovné
Th2, pocituje rodicka dusnost a ma snizenou schop-
nost odkaslat. Dojde-li ke zhorSeni fonace, bezvé-
domi, dechové nedostatecnosti, méla by nasledo-
vat celkovd anestezie s umélou plicni ventilaci.
Nepfiméfené vysoky rozsah epidurdlni anestezie
muze vést také ke zhorSeni hemodynamiky, véetné
bradykardie a hypotenze [8]. Pfiznaky vysoce na-
sedlé neuroaxildrni blokady podle dosazeného roz-
sahublokady jsou uvedeny v tabulce 3. Soucasné je
i pfes probihajici komplikaci nezbytné pokracovat
ve vybaveni plodu cisarskym fezem.

Totalni subarachnoidilni anestezie

Totdlni subarachnoidalni anestezie je jednou
z forem nepfiméfené vysoce nasedlé blokady.
Dochézi k ni nejcastéji pri aplikaci epidurdlniho
objemu (davky) subarachnoidalné. Tim dojde k ne-

Tab.3 Pfiznaky vysoce nasedlé neuroaxialni blokady podle
dosazeného rozsahu

Th4- Bradykardie z blokady sympatické inervace

Thi myokardu; tézka hypotenze pfi rozsahlé
vazodilataci potencované bradykardii, dusnost,
snizena schopnost odkaslat

C7-C6 Parestezie rukou, pravdépodobné i vliv na dychani
C5-C3 Paralyza branice s postizenim az zastavou dychani
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predikovatelné vysokému kranialnimu §ifeni smési
lokalniho anestetika a opioidu. Prvnim pfiznakem
kraniadlniho $ifeni maze byt nastupujici slabost ¢i
brnéni hornich koncetin. V piipadé, Ze je§té neni
podana plna davka, je nezbytné v tomto okamziku
aplikaci ukoncit. Dal§im kranidlnim Sifenim jiz
nésleduje porucha ventilace az apnoe a bezvédomi.

Uc¢innou prevenci miZe byt aspirace z jehly ¢
katétru pred aplikaci anestetické davky k vylou-
ceni polohy jehly ¢i katétru v subarachoiddlnim
prostoru. Dal§im opatfenim je tzv. testovaci dav-
ka, kdy po podani 3-5 ml davky mtZeme sledo-
vat nastup motorické blokady dolnich koncetin,
eventudlné zavazny pokles krevniho tlaku do
5minut, v piipadé, Ze jsme epidurdlnim katétrem
¢i hrotem Tuohy jehly nechténé v subarachnoidal-
nim prostoru. V piipadé zavadéni epiduralniho
katétru lze podat testovaci davku do jehly, na-
sledné zavést epiduralni katétr a zbytek objemu
podat skrze katétr v pfipadé absence vzniku vyse
zminénych pfiznakd nechténé subarachnoidal-
ni aplikace. I v tomto pfipadé je pfed podanim
lokalniho anestetika do katétru nutna pfedchozi
negativni aspirace.

Lécbou totalni subarachnoidalni anestezie je za-
jisténi zakladnich Zivotnich funkci. V prvni fadé
je potfeba zajistit rodicce dychaci cesty a tcinnou
ventilaci. Nasledné je potfebnd adekvatni substi-
tuce tekutin a vazopresoricka podpora k dosazeni
dostatecného perfuzniho tlaku. Soucasné by mél
probéhnout emergentni cisatsky fez [8].

ZAVER

VétSina ofekavanych komplikaci anestezie u ci-
safskéhofezu je i¢inné preventabilnich. V pripadé
jejich vzniku rozhoduje o dobrém klinickém vysled-
ku pro matku i novorozence véasnost a adekvatnost
terapie. Algoritmizované feSeni nékterych aneste-
ziologickych komplikaci lze nalézt na Vyukovém
apublikaénim portale AKUTNE.CZ [83, 84].
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vi. Strategies for Neuromuscular Blockade in Patients with Myotonic
Dystrophy. In Jenkins S.: Myotonic Dystrophies Epidemiology,
Diagnosis and Therapeutic Challenges 2015

Kniha Myotonic Dystrophies Epidemiology, Diagnosis and Therapeutic Challenges
prehledné pojedndva o mnoha aspektech péce o pacienta postizeného myotonickou dystrofii.
Myotonicka dystrofie je vrozené autozomalni onemocnéni s prevalenci 1: 8 000. Onemocnéni
je charakterizovano ptetrvavajici kontrakci svalstva po ptedchozi stimulaci z divodu poruchy
vedeni chloridového kanalu. Nase kapitola se zabyva anesteziologickymi aspekty péce o takto
postizené pacienty s diirazem na nervosvalovou blokadu. Podava pohled na patofyziologii
onemocnéni a dava je do souvislosti s indukci, pribéhem a zotavenim z nervosvalové
blokady.

Protoze jde o systémové degenerativni onemocnéni svalstva, je tfeba byt pfipraven
nejen na rtiznou tizi onemocnéni, ale i na velmi riznorodé symptomy. Pacient v prub&hu
zivota postupné ztraci schopnost mobility. Z pfiznaka dilezitych pro anesteziologa se
projevuje piedevsim snizena motilita gastrointestinalniho traktu a ztrata tonu jicnovych
sveracl, ¢asto doprovazena ztratou laryngealniho tonu, a tim zvySenym rizikem aspirace.
Postizen je i kardiovaskularni systém, pfitomny jsou zejména poruchy vedeni vzruchu
srdcem. Bé&zné je popisovano zhorseni klinického prubéhu onemocnéni béhem téhotenstvi a
soucasn¢ vyskyt délozni atonie ¢i retence placenty, které mohou komplikovat vaginalni porod
(138). Proto je myotonicka dystrofie primarni indikaci k cisafskému fezu, a tim byva
anesteziolog postaven pied nutnost zvolit vhodny typ anestezie (130). Jakkoli je povazovana
neuroaxialni blokdda za metodu volby, jsou zaznamenany ptipady vyvolani myotonické krize
V jejim pribehu. Proto ¢ast anesteziologl z téchto divodi ¢i v piipadé emergentniho

cisafského fezu z duvodu ¢asové tisné voli anestezii celkovou (81, 139). Z divodu
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neovliviiovani chloridového kanalu je za optimalni induk¢ni anestetikum povazovan propofol.
Reakce na myorelaxancia mize byt prodlouzena ¢i normalni. Z divodu moznosti vyvolani
myotonické krize je absolutné kontraindikovéano pouziti sukcinylcholinu. Pfi pouziti
nedepolarizujicich svalovych relaxans je nutno pocitat s moznosti pietrvavani bloku po
skonceni operace, a tedy s prodlouzenim anestezie. Svalovou silu je tfeba na konci operacniho
vykonu obnovit v maximalni mozné mite, protoze rezidualni nervosvalova blokada mtze
zvysit riziko aspirace a respiracniho selhani, jiz tak zvySené zakladnim onemocnénim (139).
Aktivni reverze blokady inhibitory cholinesterazy je absolutné kontraindikovana (140).

Z tohoto pohledu je kombinace rokuronium a sugammadex, kdy sugammadex enkapsuluje
aminosteroidni molekulu rokuronia a tento komplex je nasledné vylucovan ledvinami, ¢imz je
na nervosvalové ploténce navozen stejny stav jako pred podanim myorelaxans, metodou
volby (141). | v tomto piipad¢€ je monitorace hloubky nervosvalové blokady relaxometrii

doporucovana.
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Abstract

Myotonic dystrophy is a chronic, slowly progressing, highly variable,
inherited multisystemic disease. It is characterized by wasting of the
muscles, cataracts, heart conduction defects, endocrine changes, slow
gastric and bowel emptying, and myotonia. Patients with myotonic
dystrophy show myotonic responses to succinylcholine and neostigmine,
and increased sensitivity to non-depolarising muscle relaxants.
Sugammadex, a novel drug developed specifically for the rapid reversal
of neuromuscular blockade induced by steroidal non-depolarising muscle
relaxants, would be useful in patients with muscular disorders. The use of
sugammadex was reported in a patient with myasthenia gravis and
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potentials travel along the nerve to the muscle cells. Transmission from nerve
to muscle is ensured through acetylcholine released into the synaptic cleft
when the action potential reaches the nerve terminal. Acetylcholine binds to
nicotinic acetylcholine receptors at the endplate, and causes receptor ion
channels to open. This makes the membrane potential less negative and
depolarisation occurs. Once depolarization threshold is reached, a muscle

Huntington’s disease. During 2012-2014 were reported successful use of
sugammadex in some cases for caesarean section, for laparoscopic
ovarian cystectomy and for urgent abdominal surgery.

In this chapter we would like to present, based on best evidence,
strategy of neuromuscular blockade for the patient with myotonic
dystrophy. We will report physiology and pathophysiology of
neuromuscular transmission and potentially suitable approaches for
neuromuscular blocking agent use. We will especially focus on
premedication, induction of anaesthesia, response to muscle relaxants,
reverse of neuromuscular blockade, the crucial points of safe
anaesthesiological care, and other perioperative triggers. Moreover we
will discuss use of neuromuscular blockade and its reverse in patients
with myotonic dystrophy undergoing some special surgeries — caesarean
section, scoliosis surgery and general surgery.

Patients with myotonia may have abnormal responses to anaesthetic
agents. An increased sensitivity to non-depolarising muscle relaxants is
described in patients with myotonic dystrophy. Anti-cholinesterase drugs
(neostigmine) can lead to myotonic reaction. The combination of
rocuronium and sugammadex have potential to replace previous
(traditional) anaesthetic management in patients with muscle disorders.
The use of rocuronium is well described and is common alternative to
succinylcholine at induction of general anaesthesia especially during
Rapid Sequence Induction. Active selective reversal of neuromuscular
blockade induced with rocuronium for C.S. is also well described.

To the best of known knowledge we suggest that rocuronium and
sugammadex use in patients with myotonic dystrophy might be useful in
general when muscle relaxation is needed.

The Physiology of Neuromuscular
Transmission

Neuromuscular transmission occurs through the release of acetylcholine at
the motor endplates of motor neurones leading to muscular contraction. Action

action potential takes place and initiates muscle contraction. [1]
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Myotonic Pathophysiology from
an Anaesthesiology Viewpoint

Myotonic dystrophy is an inherited autosomal dominant disorder with a
prevalence of around 1:8000 people worldwide. The relevant gene has been
identified on the long arm of chromosome 19. The disease characterized by
persisting contraction of skeletal muscle following stimulation. This is due to
abnormal chloride conductance of the muscle fibre membrane, and there are
alterations in the mechanisms which control the refractory period of the Na*
channel.

Myotonic dystrophy is a multisystem degenerative disease. Striated
muscles are affected by varying degree of myotonia induced by voluntary or
reflex contractions followed by prolonged relaxation. Muscular atrophy is
progressive and leads to loss of mobility and its consequences in the life of the
patient. Myotonic dystrophy usually manifests as weakness in the face
(expressionless facies), wasting of sternocleidomastoid muscles, ptosis,
dysarthria, dysphagia, and the inability to relax the hand grip (myotonia).
Other features include the triad of mental retardation, frontal baldness, and
cataracts. Muscular atrophy may cause gastrointestinal paralysis and loss of
oesophageal competence which increases the risk of regurgitation and loss of
laryngeal tone with increased risk of aspiration. Delayed gastric emptying and
intestinal pseudo-obstruction may be present. Cardiac abnormalities are
common and can predict other symptoms. There is frequently progressive
deterioration of the conductive system leading to first degree AV block,
bundle branch block and QRS complex. Sudden death has been associated
with the development of third degree AV block. The heart muscle is affected
by the dystrophic process causing both cardiomyopathy and heart failure. In
affected individuals there is also an increased incidence of septal defect. The
effect of myotonic dystrophy on respiration is multifactorial. Muscular
weakness affects the diaphragm and other respiratory muscles leading to a
feeble cough, restrictive lung defects and alveolar hypoventilation. Obstructive
sleep apnoea due to loss of pharyngeal muscle tone can also occur. There is an
increased incidence of gallstones, especially in men. Worsening symptoms of
myotonia during pregnancy in women are common: uterine atony and retained
placenta can often complicate vaginal delivery. Endocrine involvement may
include hypothyroidism, primary gonadal failure and abnormalities of glucose
and insulin metabolism, often with clinical diabetes mellitus [2, 3, 4].
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Premedication

Owing to the sensitivity of myotonic patients to routinely used
premedications (opioids and benzodiazepines) monitoring such patients
following premedication is recommended as well as preparation for
emergency intubation if respiratory depression occurs. Myotonic patients can
also experience regurgitation and aspiration and in this case gastric acid
suppressants given preoperatively to reduce acidity can be useful [5].

Induction of Anaesthesia

The preoperative assessment and management of anaesthesia in patients
with myotonic dystrophy must include cardiomyopathy, respiratory muscle
weakness, and abnormal reaction to anaesthestic and sedative agents as
potential risk factors. The use of thiopental for example occasionally results in
prolonged respiratory depression [7]. There are some reports on prolonged
recovery after propofol [4], but the majority of anaesthetics are uneventful.
Propofol can be safely administered for the induction of anaesthesia or for
total intravenous anaesthesia [8, 9]. Opioids can cause prolonged respiratory
depression [6]. Volatile anaesthetics (isoflurane, sevoflurane, enflurane) can
cause shivering and precipitate myotonia in the early postoperative period
[10]. Their effect on the cardiovascular system can exacerbate the cardiac
abnormalities of myotonic patients and even asymptomatic patients may have
signs of cardiomyopathy and the myocardial depression may be exaggerated as
aresult [3].

Postoperative complications are usually the result of pulmonary and
cardiac dysfunction and pharyngeal muscle weakness leading to increased risk
of aspiration [2]. The availability of intensive care bed before the beginning of
general anaesthesia is crucial in the management of surgery in these patients

(11].

Response to Muscle Relaxants

Myotonic muscle is very sensitivite to suxamethonium [2, 12]. The
response of myotonic patients to suxamethonium is thus unpredictable. It may
exacerbate the myotonia, causing respiratory muscle spasm and consequent
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anoxia [8]. Hence, use of suxamethonium is best avoided. On the other hand,
the response to non-depolarizing muscle relaxants appears normal [14].
Patients with myotonic dystrophy benefit from the use of short or medium
acting non-depolarizing muscle relaxants [14]. Rocuronium provides rapid
onset of good intubating conditions comparable with suxamethonium and may
be a suitable alternative to rapid sequence induction [15, 16].

Reverse of Neuromuscular Blockade

The patient’s postoperative status is affected most by weakness of
pharyngeal and respiratory muscles and the patient can suffer from aspiration
or prolonged respiratory depression. Administration of non-depolarizing
relaxants is accompanied by prolonged spontaneous recovery even after a
single dose. This delays recovery and may lead to a dangerous postoperative
residual curarization with increased morbidity and mortality [17]. Consistent
reverse of neuromuscular blockade is necessary. The clinical sign of good
reverse is the ability to demonstrate sustained muscle contraction, e.g. head lift
for 5 s with grip strength and normal tidal volumes before extubation [18]. The
current method for monitoring neuromuscular functions is measurement of the
train-of-four (TOF) ratio. TOF < (.9 is considered as a residual neuromuscular
blockade. The use of neostigmine as a reversal agent in patients with myotonic
dystrophy is unpredictable [19]. It can precipitate myotonic crisis [5] or severe
bradyarrhythmias [19] and should be avoided. Sugammadex is a relatively
new, unique reversal agent that encapsulates and deactivates rocuronium (and
vecuronium) [14]. It is a y-cyclodextrin, which binds free molecules of
rocuronium in plasma and the generated concentration gradient accelerates the
release of neuromuscular blocker from acetylcholine receptors [21, 22]. Once
encapsulated, rocuronium is unavailable for binding to the nicotinic receptor at
the neuromuscular junction [20]. Consequently, it can rapidly and completely
reverse the persistent neuromuscular blockade which is very useful in patients
with myotonic dystrophy [14, 23, 24, 25].

Other Perioperative Triggers

A number of physical factors can also precipitate myotonia: cold and
postoperative shivering can induce it and this has been associated with the
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development of myotonic crisis [5]. Shivering is more common if large
concentrations of volatile agents are used and as mentioned should be avoided
in myotonic patients [2]. The body temperature of the myotonic patient is
crucial. Accordingly, the management of surgery should include monitoring of
core temperature, use of warming mattresses for convection heating, IV fluids
and control of room temperature to minimise the risks [26]. Myotonic
contraction can also be induced by surgical manipulation and electrocautery
[2,27]).

Management of Anaesthesia in Patients
with Myotonic Dystrophy

As described above, the management of anaesthesia in patients with
myotonic dystrophy is a major challenge. Cardiopulmonary complications,
aspiration and exacerbation of the myotonia together with the unpredictable
response to a number of anesthetics including neuromuscular relaxants and
their reversal agents, are major concerns for anaesthesiologists.

Caesarean Section

Although pregnancy in myotonic dystrophy is less frequent than in healthy
women owing to ovarian failure, when it does occur, there is increased risk of
complications: exacerbation of the muscle weakness, myotonia and muscle
wasting and extramuscular manifestations. There is higher spontaneous
abortion, premature infants and prolonged labour [28]. This leads to the need
for Caesarean section. The uterus is often atonic with poor uterine contraction
and postpartum haemorrhage requiring hysterectomy has been reported [2, 5].

Regional anaesthesia and neuroaxial blocks is the method of choice. Both
epidural and spinal block have been used successfully in parturients with
myotonic dystrophy. However, opioids should be used with caution, as some
patients may have an exaggerated response [28]. For example, late-onset
respiratory depression has been reported after a single dose of epidural
morphine [29].

General anaesthesia should be avoided if possible due to severe
complications related to pregnancy and the myotonic dystrophy itself. The risk
of aspiration increases due to pharyngeal muscle weakness, esophageal smooth
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muscle dysmotility, and delayed gastric emptying. Triggers of myotonic crisis
such as suxamethonium should not be used if at all possible. Rocuronium is
now an alternative for rapid sequence induction and there is no evidence of
placental transfer of sugammadex-rocuronium complex [30]. The safest way
clearly appears to be administration of propofol as anaesthetic, rocuronium as
neuromuscular agent with obvious TOF monitoring, and sugammadex for
reverse [31, 32]. The recommended doses of sugammadex due to TOF have
been reported as effective and reliable [33].

Scoliosis Surgery

Myotonic dystrophy and congenital myotonia are not typically associated
with progressive scoliosis. Some patients with congenital myotonic dystrophy
however can be affected by scoliosis in adolescence [34], but information here
is still lacking. Management of surgery is based on two basic factors: first,
whether the cardiovascular system is able to handle the blood loss and rapid
fluid shifts during surgery, and, second, whether weaning off mechanical
ventilation is possible. Preoperative evaluation in patients with myotonic
dystrophy should include an up to date ECG and echocardiogram. If general
anaesthesia is required, rocuronium+sugammadex combination can be
successfully used, both for rapid sequence induction to avoid aspiration during
the anaesthesia induction and postoperatively, and to prevent residual
neuromuscular blockade [35].

General Surgery

In patients with myotonic dystrophy, high incidence of gallbladder disease
requiring surgery leads to greater exposure to general anaesthesia. There is one
report of the use of regional anaesthesia for laparoscopic cholecystectomy.
The authors used epidural anaesthesia (Th 6/7) with catheter insertion with
intravenous sedation with midazolam and ketamine [36]. The majority of cases
include general anaesthesia. In the past, anaesthesiologists aware of the need
to avoid suxamethonium and neostigmine did not use neuromuscular blockade
agents for general surgery [15, 30], only propofol, opioids (mostly alfentanil)
and volatile agents. Obviously, if the surgical technique requires
neuromuscular blockade, rocuronium as a medium acting neuromuscular
relaxant can be administered, titrated by TOF. Careful surgical and electrical
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stimulation can preclude myotonia as well as prevent hypothermia [2, 27, 28].
Total intravenous anaesthesia with propofol [9, 10] is a good solution for the
maintenance of anaesthesia to reduce shivering caused by volatile agents. The
use of rocuronium in rapid sequence induction for emergency surgeries has
been described earlier. Owing to its exclusive binding characteristics,
sugammadex is the best choice for reverse of neuromuscular blockade due to
TOF while using rocuronium [21].

Conclusion

e Suxamethonium contraindicated — unpredictable, NM relaxants with
TOF measurement

e Reverse of NMB with neostigmine unpredictable

e Keep warm

Myotonic dystrophy is not an absolute contraindication to general
anaesthesia, provided the risks are anticipated and steps taken to minimize the
complications [7].
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4. Prdce vzniklé v souvislosti s etablovanim institucionalizované lécby bolesti po
cisarském rezu

Historie vzniku ,,Acute Pain Service* (organizovand lécba pooperacni bolesti, APS) se
datuje od konce 80. let minulého stoleti v USA a Kanad¢ (142). Prvni praktické guidelines
byly publikovany v Australii (143). Od 90. let dochazi postupné k rozvoji APS i na
evropském kontinentu. Jednou z prvnich zemi je Velka Britanie, dale nasleduji skandinavské
zem¢ a Némecko (144). Optimalni kontrola akutni poopera¢ni bolesti vyzaduje organizovany
pfistup v rdmeci zdravotnického zatizeni. Recentni studie stale poukazuji na neadekvatni a
suboptimalni 1éEbu pooperacni bolesti, kdy az 80 % pacientl pocit'uje stiedné silnou
pooperacni bolest, ackoli disponujeme pomérne velkym farmakologickym arzenalem a celou
fadou efektivnich analgetickych metod (86, 87, 145). V soucasné dobé by mél byt zakladnim
organiza¢nim modelem a vykonnou jednotkou v 1é¢bé pooperaéni bolesti APS. Dohled APS
redukuje poopera¢ni morbiditu a zlepSuje vysledky péce o chirurgicky nemocné. Dalsi
prioritou je zviditelnit pooperacni bolest (,,make pain visible*), definovat ji jako nezaddouci,
nepiijemny a pro pacienta potencionalné rizikovy problém v poopera¢nim obdobi. Neméné
dilezitym tkolem APS je zajistit bezpecnou, t€innou a kvalitni analgetickou pooperacni péci
(87). Vse postuloval Rawal et al. do Sesti zakladnich pravidel, ktera zistavaji v platnosti
dosazeni miize byt komplikovano celou fadou interdisciplinarnich problémi. Proto je nutna
dobra mezioborova kooperace vSech zainteresovanych. Mnoho zahrani¢nich i ¢eskych
nemocnic (Nemocnice Na Homolce, FN USA, FN Brno aj.) prezentuje fungujici systém se
vzajemné znacn¢ odliSnou organizaci a kompetencemi jednotlivych slozek APS. Dva zékladni
koncepty ,,nurse-based* a ,,physician-based* se mnohdy kompetencn¢ piekryvaji a hranice

mezi nimi neni zcela jasné definovana.
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Cilem dvou ptedkladanych praci bylo evaluovat efektivitu zavedeni Post Caesarean
Acute Pain Service ¢innosti tymu (PCAPS). Dalsimi cili bylo zhodnotit jednotlivé modality a
metody pouzivané k tlumeni pooperacéni bolesti po cisaiském fezu. Soubor téchto praci byl
v dobé jejich vzniku na Gizemi Ceské republiky unikatni a napiel pozornost odborné vefejnosti

timto smérem (88, 89).
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a. Establishment and evaluation of post caesarean acute pain service in a
perinatological center: retrospective observational study. Ceskd
gynekologie 2014

Zastoupeni cisaiského fezu (SC) celosvétové i v Ceské republice roste (66). V
zavislosti na pracovisti a zvyklostech dosahuje fadove desitky procent (147). Intenzita
pooperacni bolesti byva udévana jako stiedni az silna a je podobné intenzivni jako napiiklad
bolest po abdominalni hysterektomii (148). Tlumeni pooperacni bolesti po SC byva ¢asto
podcenovano. Velka ¢ast pacientek (30-80 %) zazila stiedni az silnou bolest po SC (86, 87).
Pro zlepSeni pristupu k pooperacni bolesti stanovila Joint Commission (JCI, akredita¢ni
komise pro kvalitu ve zdravotnictvi USA; http://www.jointcommission.org) bolest jako patou
zivotni znamku. Za dobfe tlumenou bolest oznacila 3 na desetistupiiové skale bolesti, a to v
klidu i pfi pohybu. Uziva se i VAS pod 4, tedy snesitelna bolest. Kralovska anesteziologicka
spole¢nost ve Velké Britanii stanovila nasledujici kritéria pro kvalitni 1é¢bu pooperacéni
bolesti po SC: vice nez 90 % pacientek po SC bude mit bolest maximalné 3, vice nez 90 %
zen bude spokojeno s terapii bolesti. Faktem je, Ze takto stanovena kritéria nejsou Casto
dosahovana (149). Pii rozhodovani o zpisobu anestezie pro SC je pro rodicku jednim z
pooperacni bolest by méla byt neoddélitelnou soucasti perioperacni péce.

V ptredkladané praci jsme srovnali analgetickou Gi€innost pooperacni terapie po
byla skutecnost, Ze samotné zfizeni této sluzby sniZilo statisticky vyznamné intenzitu
pooperacni bolesti u pacientek po cisafském fezu v prvnich 12 hodinach pooperacné.
Soucasn¢ prace potvrdila vliv zvolené analgetické metody a anestezie na hladinu poopera¢ni

bolesti, kdy nejucinnéjsi byla shledana epiduralni analgezie a neuroaxidlni formy anestezie u
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cisafského fezu. Potvrdila i skutecnost, Ze epiduralni katétr neni tieba pro pooperacni
analgezii po cisafském fezu zavadét, protoze dobré kontroly analgezie 1ze dosahnout i
medikament6zné. Vyskyt komplikaci specificky spjatych s analgezii byl minimalni.

V préaci Metawie et al. v ¢asopise Journal of Surgery v roce 2015 byla prace citovana
jako klicova, dokladujici, Ze tlumeni pooperacni bolesti po cisafském fezu stale neni
vénovana dostatecnd pozornost, je ¢asto neadekvatné tlumena a je tfeba jeji institucionalizace
(150). Prace soucasné prokazala urcitou uc¢innost aromaterapie levandulovym olejem.

V préaci Mandysové et al. v ¢asopise Central Euroepan Journal of Nursery and
Midwifery v roce 2015 byly srovnavany tii skaly bolesti a jejich preference. Také byla
zminovana jejich vypovédni hodnota pro hodnoceni pooperaéni bolesti. Jakkoli nebyla
vizualni analogova skala (VAS), pouzita v nasi praci, pro hodnoceni miry pooperacni bolesti
shleddna jako nejvhodnéjsi, jde 0 mezinarodné nejpouzivanéjsi, a tim i nejsrovnatelné;jsi Skalu

hodnotici intenzitu bolesti (151).
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ABSTRACT

Objective: The aim of this study was to determine the
efficacy of establishing a Post Caesarean Acute Pain Service.
Design: Retrospective observational study.

Setting: University Hospital Brno.

Methods: \We evaluated all patients undergoing delivery
via Caesarean Section under anaesthesia in the periods
10/2009 - 9/2010 and 11/2010 - 10/2011. During the post-
operative period at predefined times, we measured the
Visual Analogue Scale, Additional Analgesic Requests,
blood pressure, pulse rate and recorded any complicati-
ons. We compared the Visual Analogue Scale Score and
number of Additional Analgesic Requests in two groups
of women, 212 patients before and 195 patients after the
establishment of an Acute Pain Service inthe first 72 hours
after Caesarean Section.

Results: There was a statistically significant difference in
Visual Analogue Scale Score between the groups (p<0.05).
The number of Additional Analgesic Requests 24-72 hours
after Caesarean Section decreased below one requirement
per 24 hours. The most effective analgesic method after
Caesarean Section during the first 24 hours postoperatively
was epidural analgesia. There was no statistically significant
difference 24-72 hours after Caesarean Section between
the methods of analgesia used.

Conclusion: In conclusion, implementation of a Post
Caesarean Acute Pain Service led to decrease in Visual
Analogue Scale Score postoperatively.

KEYWORDS
Acute Pain Service, postoperative analgesia,

Caesarean Section, non-opioid analgesia, opioid
analgesia, epidural analgesia

2014,79,¢&.5  CESKA GYNEKOLOGIE

363



364

Cil studie: Cilem této studie bylo zjistit ucinnost za-
vedeni institucionalizované lécby pooperacni bolesti
po cisarském rezu.

Typ studie: Retrospektivni observacni studie.

Nazev a sidlo pracovisté: Fakultni nemocnice Brno.
Metodika: Do studie byly zafazeny vSechny pacientky,
které podstoupily ukonceni téhotenstvi cisarskym
fezem v obdobich fijen 2009 az zari 2010 a listopad
2010 az rijen 2011. V pooperacnim obdobi byla v pre-
dem stanovenych intervalech mérena intenzita bolesti
Vizualni analogovou Skalou (VAS), pocet pridavnych
analgetickych pozadavkd, tlak krve, pocet pulzl a by-
ly zaznamendvany komplikace souvisejici s aplikaci
pooperacni analgezie. Srovnali jsme hodnoty Vizualni
analogoveé Skaly a pocet pridavnych analgetickych
pozadavk( ve skupiné 212 zen pfed a 195 zen po za-
vedeni institucionalizované lécby pooperacni bolesti
v prvnich 72 hodinach po cisarském fezu.

Vysledky: Mezi jednotlivymi skupinami byl statistic-
ky vyznamny rozdil v intenzité bolesti dle Vizualni
Analogoveé Skaly (p<0,05). Pocet pfidavnych anal-
getickych pozadavkd od 24 hodin po operaci poklesl
pod jeden pozadavek ve vSech skupinach. Epidurdini
analgezie byla shledana nejucinnéjsi metodou pro
tlumeni pooperacni bolesti po cisarském fezu v prvnich
24 hodinach. V dalsim obdobi nebyl mezi jednotlivymi
analgetickymi metodami rozdil.

Zavér: Implementace institucionalizované lécby po-
operacni bolesti po cisarském fezu vede v pooperac-
nim obdobi ke snizeni hladiny intenzity bolesti.

Systém Iéél;y pooperacni bolesti, pooperacni
analgezie, cisafFsky Fez, neopioidni analgezie,
opioidni analgezie, epidurdlni analgezie

The increase in number of Caesarean
Sections (CS, 21%) in the Czech Republic [10]
as well as globally [2, 23], makes it a prior-
ity to provide adequate postoperative analge-
sia for these patients. Although a large num-
ber of analgesic techniques are available for
achieving satisfactory control of postoperative
pain, a considerable number of women still
complain of moderate to severe postoperative
pain after CS [4]. Reported figures from the
United States indicate an incidence of modera-
te to severe pain in 50-70% of patients [1]. Studies
explain this as lack of relevant education of the
medical staff and that patients do not consider
postoperative pain management important [16].
In one study patients reported good pain control
during surgery and in the postoperative period
as a priority after CS [3]. CS patients benefit
from good analgesia as early mobilisation not
only reduces the risk of thrombembolic events
but also enables active care of the newborn [15].

A well-established Acute Pain Service (APS)
should routinely assess pain intensity level,
appropriately respond to the situation and de-
termine whether analgesic interventions have
led to adequate pain relief [8]. It is not accept-
able to wait for the patients’ complaints or de-
pend on strictly scheduled analgesic medica-
tion. Accreditation audits companies like JCI
(Joint Commission International) and NIAHO
(National Integrated Accreditation for Healthcare
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Organizations) also focus on postoperative pain
management [7].

However, there are relatively few studies relat-
ing specifically to postoperative pain management
after Caesarean Section [19]. This study describes
the experience and results of specific aspects of
APS, namely Post Caesarean APS (PCAPS).

The aim of this study was find out influence
of Post Caesarean Acute Pain Service establish-
ment on Visual Analogue Scale score level within
72 hours postoperative.

The Ethics Committee for multicentric trials of
the University Hospital in Brno approved this ret-
rospective observational cohort study. Patient in-
formed consent was not required due to the study
characteristics (observational study). We obtained
informed consent with statistical analysis of ano-
nymized patient data. The study was registered on
ClinicalTrials.gov (NCT02062320).

Inclusion Criteria

Caesarean Section performed from October
2009 to September 2010 on a group of women
before the establishment of PCAPS (PRE-PCAPS
group) and from November 2010 to October 2011 on
a group after the establishment of PCAPS (POST-
-PCAPS group). Both groups completed a standard-
ized “Evaluation of postoperative analgesia after
Caesarean Section” form.



Primary outcome

Comparison of pain intensity using the Visual
Analogue Scale (VAS) during the postoperative pe-
riod (72 hours) between the PRE-PCAPS and POST-
PCAPS groups at predefined times.

Secondary outcomes

Comparison of pain intensity according to post-
operative analgesic method and method of an-
aesthesia for Caesarean Section in both groups.
Achievement VAS score under 4 (satisfactory pain
relief). Additional Analgesic Requests (AAR) Count.
Analgesia related complication rate.

Observed parameters

Maternal age, indication for CS (acute, elec-
tive), type and details of anaesthesia for CS, date
and end time of CS, information about administer-
ing the obstetric analgesia and designed method
for postoperative analgesia including a detailed
description of application. The VAS score was re-
corded at rest and during movement (the higher
score was recorded) at predefined times: 0, 1, 3, 6,
9, 12, 18, 24, 48 and 72 hours after CS (0 no pain;
10 agonizing pain). All measures were recorded by
the medical staff on a structured evaluation form
for postoperative pain after Caesarean Section.

Anaesthesia protocol - general anaesthesia

General anaesthesia induction: thiopentone
5mg.kg' IV, suxamethonium 1 mg.kg*IV.

Ceneral anaesthesia maintaining: sevoflurane
up to 1MAC, N,Oup to 50%, sufentanil 15-25 mcg
IV, rocuronium 0.3 mg.kg* IV or vecuronium 0.03
mg.kg! IV.Neuromuscular blockade active rever-
sal: in case of clinical signs of residual neuromus-
cular blockade, neostigmine 0.03 mg.kg! with
atropine 0.01 mg.kg'IV.

Anaesthesia protocol - spinal anaesthesia

Detection of intrathecal space in L3/4 or L4/5
intervertebral space with spinal needle G26 or G27
and administration of plain bupivacaine 12.5-15
mg.

Anaesthesia protocol - epidural anaesthesia

Detection of the epidural space using the Loss
of Resistance method and Tuohy needle G18 in L.2/3
or L3/4 intervertebral space. Insertion of epidural
catheter G20 and administration of 0.5% bupiv-
acaine 16-18 mL with sufentanil 10 pg.

Analgesic protocol after CS under general
anaesthesia

Combination of paracetamol 1000 mg (IV or
orally) every 8 hours with diclofenac 100 mg supp.
or IM every 12 hours.

Analgesic protocol after CS under spinal
analgesia

In case of a VAS>4, paracetamol 1000 mg IV,
diclofenac 50 mg IM or metamizole 1.0 g IV were
applied as needed.

Analgesic protocol for epidural analgesia

Patient Controlled Epidural Analgesia (PCEA):
bupivacaine 0.125% with sufentanil 0.5 mcg/mL;
basal rate 6 mL.hour?, lock-out interval 45 min-
utes; PCEA bolus 4 mL. In the case of failure to
reach a VAS<4 even after bolus application, the
basal dose was increased in steps of 2 mL up to
a total basal rate of 10 mL.hour™.

Continual epidural analgesia: bupivacaine
0.125% with sufentanil 0.5 mcg.mL?; basal rate
6 mL/hour. In the case of failure to reach a VAS<4,
the basal dose was increased in steps of 2 mL up
to total basal rate 10 mL.hour! after 4 mL bolus
administration.

Rescue analgesics for every group
Rescue analgesic for breakthrough pain was
metamizole IV,

Complications related to analgesia

administration

During the entire administration of the an-
algesia, any adverse effects were monitored and
reported in association with the administration of
the analgesia. These were, in particular, nausea,
vomiting, paraesthesia, tingling of the extremi-
ties, post-dural puncture headaches, hypotension
(systolic blood pressure under 90 mm Hg), hyper-
tension (systolic blood pressure above 160 mm Hg),
tachycardia (>100 beats per minute), bradycardia
(<50 beats per minute), hypoventilation (breaths
under 10 per minute).

Continuous APS service

We focused on pain relief throughout the
whole peripartum period. Dial the intrahospital
cell phone code was the way to contact the PCAPS
team for consultation on all cases of unsatisfactory
analgesia (VAS>4) and any other complications
related to the analgesia after CS. Two levels of con-
sultations were established (1 full qualified an-
aesthesiologist; 2*¢ algesiologist). We offered both
outpatient consultations to pregnant women with
chronic pain at the Department of Pain Control
and at the anaesthesia outpatient clinic of the
Department of Anaesthesiology before elective CS.

Statistical Analysis

The data were summarised as means, medians,
standard deviation, frequency (MS Excel 2007). We
used the Mann-Whitney test to evaluate efficacy
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Fig. 1 Visual Analogue Scale score level in predefined time after Caesarean Section

between the groups with VAS score as dependent
variable. We compared the average VAS score and
the AAR count in groups in the first72 hours after CS
using the Kruskal-Wallis ANOVA test. We also used
Pearson Chi-square test for categorical variables.
We used the software Statistica 10 (StatSoft, Czech
Republic). The level of significance chosen was 5%.

Tab.1 Basic description of PRE-PCAPS and POST-PCAPS groups

We enrolled 212 women into the PRE-PCAPS
group (PRE-PCAPS, n=212) and 195 women into
POST-PCAPS group (POST-PCAPS, n=195). A basic
description of the groups is shown in Table 1.

Parturient characteristics are described in Table
2 (the groups were comparable). Newborn charac-

Total' PRE-PCAPS' POST-PCAPS! p?
N=407 N=212 N=195
Type of anaesthesia
Epidural 226 (55.5%) 108 (50.9%) 118 (60.5%) 0123
Spinal 45 (111%) 24 (11.3%) 21(10.8%)
General 136 (33.4%) 80 (37.7%) 56 (28.7%)
Caesarean Section Condition
Acute 236 (58.0%) 131(61.8%) 105 (53.8%) 0.128
Elective 171 (42.0%) 81(38.2%) 90 (46.2%)
Epidural analgesia for labour
Yes 109 (26.8%) 53 (25.0%) 56 (28.7%) 0.398
No 298 (73.2%) 159 (75.0%) 139 (71.3%)
Method of postoperative analgesia
Epidural analgesia 260 (64.0%) 119 (56.4%) 141 (72.3%) 0.001
Continuous 184 (70.8%) 67 (56.3%) 117 (83.0%)
Patient-Controlled 76 (29.2%) 52 (43.7%) 24 (17.0%)
Systemic analgesia 146 (36.0%) 92 (43.6%) 54 (27.7%)
AAR
0-24 258 +1.51 267 £1.46 248 +156 0127
24-48 080+ 066 088+0.74 0.72+0.55 0.071
48-72 0.37+0.58 0.37 £+ 059 0.36 +0.56 0937

'continuous variables described using mean * standard deviation; categorical variables described by absolute and relative frequencies
2 statistical significance of difference between groups tested by Mann - Whitney U test for quantitative variables and maximum likelihood

chi-square for categorical variables
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Tab.2 Comparison of obstetric characteristics of both PRE-PCAPS and POST-PCAPS group

Characteristic' PRE-PCAPS (N=212) POST-PCAPS (N=195) P
Maternal age continuously 31.0 (24.0-39.0) 31.0 (23.0-38.0) 0.887
High (cm) continuously 167.0 (158.0-178.0) 167.0 (156.0-179.0) 0.715
Weight before pregnancy (kg) continuously 63.0 (50.0-94.0) 64.0 (49.0-95.0) 0.453
Weight before CS (kg) continuously 79.0 (61.0-110.0) 79.0 (60.0-105.0) 0.518
Parity 1 126 (59.5%) 122 (62.6%) 0.631
2 71 (33.5%) 57 (29.2%)
3-5 15 (7.0%) 16 (8.2%)
Gravidity 1 91 (42.9%) 96 (49.2%) 0.444
2 77 (36.3%) 60 (30.8%)
3 25 (11.8%) 26 (13.3%)
4-6 19 (9.0%) 13 (6.7%)
Multiplicity 1 193 (91.0%) 186 (95.4%) 0125
2 19 (9.0%) 9 (4.6%)
1 absolute number and relative proportion for categorical variables and median (5-95%) for continuous variables
2 p-value Pearson Chi-square test for categorical variables and the Mann-Whitney test for continuous variables
Tab.3 Newborn characteristics of both PRE-PCAPS and POST-PCAPS group
Characteristic' PRE-PCAPS (N=231) |POST-PCAPS (N=204) £
Sex of the newborn woman 98 (42.4%) 91 (44.6%) 0.718
man 133 (57.6%) 113 (55.4%)
Gestational age (weeks) <=36+6 42 (18.2%) 32 (15.7%) 0572
>37+0 189 (81.8%) 172 (84.3)
APGAR score in T*! minute continuously 9.0 (5.0-10.0) 9.0 (7.0-10.0) 0.930
APGAR score in 5" minute continuously 10.0 (8.0-10.0) 10.0 (8.0-10.0) 0942
APGAR score in 10" minute continuously 10.0 (8.0-10.0) 10.0 (9.0-10.0) 0.690
Birth weight (g) continuously 3230 (1730-4080) 3350 (2100-4400) 0.004
pH continuously 7.3(71-7.4) 73(7.2-7.4) 0.509

1 ahenl h

and

proportion for categorical variables and median (5-95%) for continuous variables

2 p-value Pearson Chi-square test for categorical variables and the Mann-Whitney test for continuous variables

teristics are shown in Table 3. There was a statis-
tically significant difference in the birth weight
between groups (3200 g vs 3350 g) but this was not
clinically significant.

Only 1woman in the PRE-PCAPS group had no
analgesia in the whole postoperative period. This
patient had a VAS score below 3 throughout.

In the PRE-PCAPS group, the PCEA mode of
analgesics administration chosen was more
frequently epidural catheter compared to the
POST-PCAPS (52 women (43.7%) versus 24 (17%),
p=0.001).

Comparison of analgesic effectiveness

Comparing the VAS score between the two
groups, the POST-PCAPS group achieved a low-
er VAS level. This was statistically significant
(p<0.05) from 1 hour postoperatively (Figure 1).
There were no differences in AAR administration
72 hours postoperatively (Table 1). In both groups
throughout the observed period, we reported an

average VAS level below 4 (Fig. 1, Table 4, Table 5).
This suggests satisfactory pain relief.

Analgesic effectiveness according to the
type of anaesthesia for CS

General anaesthesia (GA), epidural anaesthe-
sia or spinal anaesthesia was used for Caesarean
Section. There were statistically significant
(p<0.05) differences in pain intensity according to
anaesthesia choiceattimes 0, 1, 3and 6 hours after
CS. It was statistically significant also at 12 hours
after CS in the PRE-PCAPS group. The results are
shown in Table 4,

Additional analgesic requests (AAR) within
the first 24 hours showed a statistically signifi-
cant lower number in both groups after epidural
anaesthesia (p<0.05). There was no statistically
significant difference in number of AARs between
particular types of anaesthesia (p>0.05) in the pe-
riod 24-72 hours after CS. After the 24® hour after
CS the number of AAR decreased below one per
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Tab.4 Comparison of VAS and ARR in PRE-PCAPS and POST-PCAPS groups according to the type of anaesthesia

PRE-PCAPS POST-PCAPS
N=212 N=195
Epidural / Spinal / General Epidural / Spinal / General
VAS!
0 hour 0.62+1.07/0.13+0.45/ 2.46 + 2.22** 0.44 +0.97/0.19 +0.68 / 2.63 + 2.48**
1 hour 1.55+1.53/1.88 +1.68/3.94 +1.92** 114 £1.39 /2.00 + 2.51/ 4.20 + 2.57**
2 hours 3.00 £1.52/3.88 +1.51/ 3.71 £ 1.44** 2.42+1.78 /3.33+1.98 /3.54 +1.93**
6 hours 297 +1.48/3.67 £ 0.87/3.43 £1.37* 2.68+1.70/3.43+1.33/3.20 + 1.55*
12 hours 2.82 +1.13/3.63 £1.56 / 3.08 +1.43* 248 +157 /281+1.33 /270 +131
24 hours 296+115/296 +1.08 /3.00 £1.32 247 +140/248+108/298 +1.76
48 hours 248 +0095/258+125/273+117 210+113 /252 +112/221£1.06
72 hours 196+093/192+0.78 /2.01+ 0.96 163+0.99/190+0.77 /186 +1.21
AAR!
0-24 hours 2.03+1.23/3.17 £1.17 / 3.39 + 1.45** 1.88+1.23/3.43+1.16/ 3.38 +1.72**
24-48 hours 0.89+0.74/096+091/084+0.70 0.72+0.61/0.81+ 0.40 /0.70 + 0.46
48-72 hours 0.33+053/0.46 +0.88/0.39 + 0.56 0.37+0.57/0.29 + 0.46 / 0.38 + 0.59

' Parameters were described by mean and dard deviation;
* p<0.05/** p<0.01

significance of difference among groups tested by Kruskal-Wallis test;

Tab.5 Comparison of VAS and ARR in PRE-PCAPS and POST-PCAPS groups according to the method of postoperative analgesia

PRE-PCAPS POST-PCAPS
N=212 N=195
Epidural analgesia®/ Systemic analgesia Epidural analgesia/ Systemic analgesia
VAS
0 hour 0.72%£1.31/1.96 * 2.16** 0.57%£1.21/2.26 * 2.53**
1 hour 1.74 £1.63 / 3.47 * 2.12** 1.38%1.73 /4.00 * 2.70**
3 hours 3.03+1.50/ 3.84 + 1.44** 2.50+1.86/3.72+1.76**
6 hours 2.99+1.42/3.54 £1.31** 2.70+1.66/ 3.44 £1.49**
12 hours 2.76 +1.06 / 3.34 £ 1.54** 2.44 +1.50/2.94 +1.34**
24 hours 299+115/297 £1.29 260+142 /267 +1.68
48 hours 250+0.91/271+£125 217 £1.08 /220 +1.19
72 hours 1.99+0.93/197 + 0.91 1.73+1.06 /1.70 £1.00
AAR
0 - 24 hours 2.00*1.19/ 3.57 +1.29** 1.94 +1.24 / 3.87 +1.47**
24 - 48 hours 0.89+0.73/ 0.87 + 0.76 0.73+0.58/0.70 + 0.46
48 - 72 hours 0.37+055/0.37 + 0.64 0.40 +0.60 /0.26 +0.44
' Parameters were described by mean and dard deviation; significance of difference between groups tested by Mann - Whitney U test;

* p < 0.05/**<0.01, % PCEA or continuous

24 hours on average in both groups. The results
are shown in Table 4.

Analgesic effectiveness according to choice
of method of postoperative analgesia

In both PRE-PCAPS and POST-PCAPS groups, we
recorded epidural analgesia (PCEA, continuous)
and systemic analgesia. For the different types
of epidural analgesia, there were no statistically
significant differences in analgesic effectiveness
throughout the postoperative period (p>0.05).
A statistically significant difference (p<0.01) was
found between epidural analgesia and systemic
analgesia in the period 0-12 hours after CS. The
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number of AARs was significantly lower for epi-
dural forms of analgesia in the first 24 hours after
CS (p<0.01). The results are shown in Table 5.

Complications of postoperative analgesia

There was a low incidence of complications
related to postoperative analgesia in both groups.
There were no fatal or life-threatening compli-
cations. In the PRE-PCAPS group there were 15
complications recorded (7.1%). In the POST-PCAPS
group, there were 11 complications (5.6%) with no
statistically significant difference between groups.
Most often we recorded residual motoric blockade
of the lower limbs in the PRE-PCAPS group (6/15,



40%) and post-dural puncture headaches (3/15,
20%). In the POST-PCAPS group this was tingling
of the extremities (2/11, 18.2%) and non-specific
complaints (7/11, 63.6%).

The main finding of this study was confirma-
tion of the analgesic efficacy of post-caesarean
acute pain service establishment. This was very
likely due to the more systematic approach to pain
relief after algesiological audit and the preference
for neuroaxial (epidural) blockade for Caesarean
Section and subsequent epidural analgesia in the
POST-PCAPS group.

The groups were comparable (Table 1and 2). The
only exception was the birth weight in newborns
where we can see a statistically significant difference
butwithno clinical significance. Overall, the gesta-
tional age was comparable for both groups (Table 3).

In this study, most CSs were unscheduled (61.8%
in PRE-PCAPS, 53.8% in POST-PCAPS). Similar re-
sults were reported in the OBAAMA-CZ study (57%
unscheduled procedures) [20]. A similar study re-
ported by Samina et al. [19] included only elective
CS which was surprising. Another limitation of
that study is the absence of comparison of data
with administration of anaesthesia and absence of
patient evaluation of satisfaction with analgesia.

A good sign, considering the findings of the
PRE-PCAPS data audit, is the greater tendency to
epidural anaesthesia for Caesarean Section (PRE-
PCAPS 50.9%, POST-PCAPS 60.5%). This was fol-
lowed by a general trend toward epidural analgesia
use after Caesarean Section (PRE-PCAPS 56.4%,
POST-PCAPS 72.3%). The most frequently used meth-
od of epidural analgesia was continuous epidural
blockade (56.3% in PRE-PCAPS, 83% in POST-PCAPS;
Table 1). The reason for this was simple applica-
tion with continuous infusion pump and possibil-
ity of individualization of the administered dose
according to the established protocol. Two PCEA
pumps were available in our hospital for the post-
operative room of the Department of Obstetrics and
Gynecology at the time of PRE-PCAPS part. One
was preferably allocated for remifentanil labour
analgesia, a very promising new method of labour
analgesia in case of contraindication of neuroaxial
blockade [21]. Since greater analgesic effectiveness
of this form has not been demonstrated, one of the
PCEA pumps was dislocated at the delivery room for
obstetric analgesia.

In PCAPS after CS in GA we administered
a combination of paracetamol, diclofenac and
metamizole. This approach was based on the
Miranda et al. study [13]. The results of this study
supported the clinical use and supra additive ef-

fect of a combination of paracetamol and meta-
mizole or paracetamol and diclofenac. There was
also successfully used the combination of either
tramadol or paracetamol with diclofenac in post-
caesarean pain management after spinal anaes-
thesia in Mitra et al. study [14]. The distribution
of the information about the method of anaes-
thesia and indication for postoperative analgesia
through a standard PCAPS form were great advan-
tages. Before PCAPS, establishing analgesics used
to be prescribed, often under heavy workload of
the obstetric physician, late from a ward round
and the administration of analgesia was delayed,
which correlates with experience elsewhere. This
method can be considered an “Anaesthesiologist
Based Acute Pain Service” [17].

Most of the complications associated with
applied analgesia were due to the adverse effects
of the epidural analgesia. With complete sponta-
neous reversal of blockade, however, all descri-
bed problems were resolved. Post-dural puncture
headaches were reported in the PRE-PCAPS group
in three cases (1.4%), which correlates with the
incidence of about 1% in general obstetric practice
[5]. Based on the results of the PRE-PCAPS group
we determined the maximum diameter of the
needle at G26 for spinal anaesthesia in CS. In the
POST-PCAPS group there was no reported case of
post-dural puncture headache. The significance
of this finding is limited by the low incidence of
this complication.

Both number of additional analgesic requests
and VAS score rapidly decreased in the period
12-24 hours postoperatively up to less than one
requirement per 24 hours [4]. Due to this fact and
due to a higher incidence of complications asso-
ciated with epidural catheter, which depends
on the length of the implementation, it appears
unnecessary to load the epidural catheter with
a view to only controlling postoperative pain af-
ter CS [18]. This study showed that clinically good
pain control can be achieved with a minimum
of adverse effects using non-opioid analgesics
as well [14]. Fear of the transfer of analgesics
into breast milk in the case of its systemic use
is certainly understandable. However in the
immediate postoperative period when breast-fee-
ding is only starting the exposure dose is small
[22]. Most recommendations are to avoid non-
-opioid analgesics, especially the non-steroidal
antiinflammatory drug group (NSAIDs), in the
peripartal period. For this reason these reco-
mmendations apply to the prenatal period [12].

McDonnell etal. [11] speculated about the “gold
standard” in analgesia after Caesarean Section
and noted that in the multimodal approach there
isno gold standard in the control of postoperative
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pain management after CS. In reality, compared to
many countries, our country rarely uses intrathe-
cal or epidural administration of opioids without
local anaesthetic [6]. The preference of Czech hos-
pitals [20], including our own, is a combination
of local anaesthetic in low concentration (0.125 %
bupivacaine) with opioid to reduce the incidence
of complications associated with local anaesthetic
(motor block, toxicity) [9] or opioids (respiratory
depression, pruritus).

Limitations

The study omitted the relationship between
acuteness of the procedure and pain perception
and this may be a limitation.

CONCLUSION

In conclusion, implementation of a Post
Caesarean Acute Pain Service led to decrease in
the Visual Analogue Scale Score postoperatively.
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b. Srovndni opioidni a neopioidni analgezie po cisarském rezu v celkové
anestezii — prospektivni observacni studie. Anesteziologie a intenzivni medicina
2014

Ptedchozi prace prokazala, Ze neni nezbytné nutné aplikovat neuroaxialni blokadu pro
tlumeni pooperacni bolesti po cisarském fezu. Otazkou zlstava, kterou medikamentdzni
analgetickou terapii po cisafském fezu zvolit. Proto jsme srovnali dva bézn¢ uzivané rezimy,
kontinualné podavany piritramid a trojkombinaci neopioidnich analgetik diklofenac,
paracetamol a metamizol. Na mozné synergické ptisobeni této trojkombinace 1é¢iv upozornila
jiz prace Mirandy et al. publikovana v ¢asopise Pain (152).

Nase prace dokladovala dobrou analgetickou u¢innost obou zminénych postupti.
Analgeticky u¢innéjsi byla kontinualni aplikace piritramidu. Byla zaznamenana nizsi intenzita
bolesti v prvnich 24 hodinach pooperaéné a souc¢asné mensi pocet piidavnych analgetickych
davek. Nejdilezitéjsim zjisténim prace byla skute¢nost, Ze dobré tlumeni pooperacni bolesti
1ze dosahnout i neopioidni analgezii, ale za cenu pouziti trojkombinace téchto analgetik.

Podle nekterych studii byl zaznamenan vyskyt stfedni intenzity bolesti po cisarském
fezu, VAS 4-6, v 50-70 % ptipadu (86, 87, 153). Oproti tomu vyskyt v nasi studii byl
mnohem nizsi, 0-2,5 % Vv opioidni skupin€ a 10-27,5 % v neopioidni skupiné. Tuto
skutecnost bylo mozné vysvétlit kontinualnim (opioidni skupina) ¢i Casovanym (neopioidni
skupina) podavanim analgetik v poopera¢nim obdobi, které je oproti podani na vyzadani pti
jiz pocitované netolerovatelné bolesti doporu¢ovano pro vyssi uc¢innost (154).

Za limitaci této prace 1ze povazovat rozdilnou velikost obou studijnich skupin a
méfeni intenzity bolesti jen v klidu, protoZe pacientky po cisafském fezu 12 hodin
nevertikalizujeme a pro tcely této prace jsme zavedenou praxi nemeénili (28).

V praci Blahy et al. byla metodika této prace uvedena jako ptiklad mozného

analgetického aplika¢niho schématu 1é¢by pooperaéni bolesti po cisarském fezu (92).
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observacni studie

Stouraé Petr %38, Seidlova Dagmar" 58, Bartikova Ivana’, Kuchafova Eliska®,
Janki Petr?, Kfikava Ivo™?, Huser Martin?, Wagnerova Kristyna? Haklova Olga®,

Hakl Lubomir?, Stoudek Roman’, Kosinova Martina'- 3, Schwarz Daniel®, Zelinkova Hana®$,
Sevéik Pavel®7, Gal Roman'

'Klinika anesteziologie, resuscitace a intenzivni mediciny, FN Brno a LF MU, Brno
2Gynekologicko-porodnicka klinika, FN Brno a LF MU, Brno
30ddeéleni lécby bolesti, FN Brno, Brno
“Lékarska fakulta, Masarykova univerzita, Brno
°ll. Anesteziologicko-resuscitacni oddéleni, FN Brno, Brno
SInstitut biostatistiky a analyz, Masarykova univerzita, Brno
@ ’Anesteziologicko-resuscitacni klinika, FN Ostrava a LF QU, Ostrava
8Expertni skupina pro porodnickou anestezii a analgezii pfi CSARIM

Anest. intenziv. Med, 25, 2014, ¢. 1, 5. 8-16

Cil studie: Cilem této prospektivni observacni studie bylo srovnani Ucinnosti opioidnich a neopioidnich analgetik
prilécbé akutni pooperacni bolesti po cisarskem rezu.

Typ studie: Prospektivni observacni studie.

Typ pracovisté: Fakultni nemocnice.

Materidl a metoda: \V neopioidni skupiné (NO) byla podavana kombinace paracetamol 1000 mg i. v. nebo p. o.
s diklofenakemn 100 mg rektalné nebo i. m. v predem urc¢enych ¢asovych intervalech. Opioidni skupiné (OP) byl po-
davan kontinualné piritramid 3 mg/hod. i. v. V pipadé nedostatecné analgetické ucinnosti byl podan metamizol 2,5 g
i. v. V. pooperacnim obdobi jsme sledovali intenzitu bolesti podle vizuaini analogové skaly (VAS), pocet pridavnych
analgetickych pozadavk( (AAR) a komplikace. Srovnali sme hodnoty VAS a pocet AAR v obou skupinach v prvnich
24 hodinach po cisarském rezu.

Vysledky: Se souhlasem Etické komise pro multicentrické studie FN Brno jsme zaradili 160 pacientek
(NO, n =120; OP, n = 40), které podstoupily ukonceni téhotenstvi cisarskym fezem (SC) v celkové anestezii v obdobi
kvéten 2009 az duben 2010. Median VAS v prvni hodiné po SC byl v obou sledovanych skupinach 3,5 (p = 0,553).
Statisticky vyznamny rozdil byl nalezen v hodnotach VAS i poc¢tu AAR mezi 1. a 24. hodinou po SC (p < 0,001). V pra-
béhu studie nebyly zaznamenany zadné zavazné komplikace.

Zavér: V obou studijnich skupinach jsme dosahli dostatecného analgetického efektu (VAS pod 4), pficemz veétsi
ucinnost v prvnim pooperacnim dni méla opioidni analgezie.

KLiCOVA sLovVA
Ié¢ba akutni pooperaéni bolesti - cisafsky fez - opioidy - neopioidni analgetika - porodnictvi - celkova anestezie
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ABSTRACT

Stourac P., Seidlova D., Bartikova I., Kuchafova E., Jankil P., Kfikava I., Huser M., Wagnerova K., Haklova O.,
Hakl L., Stoudek R., Kosinové M., Schwarz D. Zelinkova H., Sev¢ik P., Gal R.: Comparison of opioid and non-opioid
analgesia after caesarean section under general anaesthesia: a prospective observational study

Objective: The aim of the prospective cbservational study was to compare the efficacy of opioid vs. non-opioid
analgesia in postcaesarean pain management.

Design: Prospective observational study.

Setting: University Hospital.

Materials and methods: In the Non-opioid group (NO) we used a combination of regular paracetamol 1000 mg IV
or PO and diclofenac 100 mg PR or IM. In the Opioid group (OP) we used piritramide 3 mg per hour IV continuously.
Additional metamizole 2.5g IV was administered as rescue analgesic in both groups. We recorded the Visual Analogue
Scale (VAS), Additional Analgesic Requests (AAR) and complications during the postcaesarean period. We compared
the VAS and AAR scores in both groups in the first 24 hours after caesarean section (CS).

Results: With the Ethics Committee Approval, we enrolled 160 patients (NO, N=120; OP, N=40) after CS under general
anesthesia in the period of May 2009 - April 2010. The median VAS score in the first hour after CS was 3.5 in both
groups (p=0.553). There were statistically significant differences in the VAS and AAR in the 1st and 24th hour after
CS (p < 0.001). No serious complications were recorded.

Conclusion: We found sufficient analgesic effect (VAS under 4) in both study groups with better effect of the opioid

analgesics in the first postoperative day.

acute pain service - pain management - postoperative analgesia - caesarean section - opioids - non-opioids - obstetrics =

general anaesthesia

uvoD

V Ceské republice i globdlné jsme v poslednich
letech pozorovali nartist ukonceni téhotenstvi
cisafskym fezem (SC) [1]. Pfes nesporny piinos
neuraxialni anestezie u cisafského fezu je stale ne-
mald &ast provadéna v celkové anestezii [2]. V Ceské
republice je to stdle takika 50 % pifipadii [3]. V né-
kterych zemich je naproti tomu celkova anestezie
u SC zastoupena minimalné [4, 5]. Nejcastéjsimi
dlivody anesteziologa pro volbu celkové anestezie
(CA) pro SC jsou urgentnost vykonu, odmitnuti
neuraxidlni blokady pacientkou a neurologické
komorbidity (Sclerosis Multiplex aj.) [3, 6].

Vzhledem k charakteru vykonu, mite predpo-
kladané stfedni pooperacni bolesti [7] a moZnymi
komplikacemi spojenymi s aplikaci neuraxialni
blokady nenizavedeni epidurdlni analgezie pouze
z divodu tlumeni pooperac¢ni bolesti po cisafském
fezu indikovano [8].

Pro analgezii po cisafském fezu jsou po-
uzivany i systémové aplikované silné opioidy.
Nejrozsifenéjsi je podavani morfinu. Mezi obecné
nevyhody opioidiil v 1é¢bé pooperacni bolesti je
udavana nutnost zvyseného sledovani vitalnich
funkci pro riziko vzniku ttlumu dechového cen-
tra a riziko vzniku dal$ich nezadoucich tcinki
opioidl (sedace, nauzea, zvraceni, svédéni, re-
tence moci, paralyticky ileus, vertigo). Pfestup
opioidu do matefského mléka muZe dale oddalit
kojeni i pfes malé expozi¢ni davky novorozenci
[9]. S cilem sniZeni aplikovanych davek opioidu

a tim zmirnéni nezadoucich u¢inkd je casto opioid
podavan v kombinaci s neopioidnimi analgetiky.
Monoterapii neopioidnim analgetikem nelze dob-
ré kontroly pooperacni bolesti po SC dosdhnout
[7]. Pfi pouziti kombinace nékolika neopioidnich
analgetik s odliSnym mechanismem tcinku v§ak
1ze oekavat aditivni i¢inek [9, 10], V pfipadé po-
dani neopioidnich analgetik jiZ v pritbéhu celkové
anestezie je popisovan zvySeny ucinek soucasné
podavanych opioidi [11].

Aktudlné nejsou znamy studie popisujici anal-
geticky i¢inek kombinace neopioidnich analge-
tik v pooperac¢ni péci po cisaiském fezu vedeném
v celkové anestezii, Nejsou znamy ani prace pfimo
srovnavajici ¢isté neopioidnianalgezii s analgezii
opioidni v této indikaci.

Cilem predkladané studie bylo srovnat anal-
getickou i¢innost opioidniho a neopioidniho tlu-
meni pooperacni bolesti po cisafském fezu prove-
deném v celkové anestezii v prvnim poopera¢nim
dni (24 hodin pooperac¢né), Dal§imi cili bylo zjistit
adekvatnost analgezie a miru komplikaci spoje-
nych s 1é¢bou pooperacni bolesti.

MATERIAL A METODY

Eticka komise pro multicentrické studie FN
Brno schvalila prospektivni observacni studii
»,Hodnoceni pooperacni analgezie po cisarském
fezu“. Vzhledem Kk charakteru studie nebyl od
pacientek vyZadovan informovany souhlas se za-
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Hodnoceni pooperacni analgezie po cisaiském Fezu (Sectio Caesarea, S.C.)
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Obr.1  Hodnoceni pooperacni analgezie po cisafském fezu
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fazenim do studie, pouze souhlas s anonymnim
zpracovanim ziskanych dat.

Studie probihala na dvou anesteziologicko-
-resuscitacnich oddélenich Fakultni nemocnice
Brno. Pacientky byly pooperacné pfijaty na od-
déleni intermediarni péce (neopioidni skupina)
nebo jednotku intenzivni péce (opioidni skupina)
Gynekologicko-porodnické kliniky.

Srovnani intenzity pooperacni bolesti ve sku-
pindch OP a NO 24 hodin po SC v intervalech
0-1hod., 1-12 hod. a 12-24 hod. pooperacné a v ce-
1ém sledovaném obdobi (0-24 hod.).

Sekundarni cile

Srovnani poctu vyskytit hodnot VAS (Visual
Analogue Scale) nad 4 ve skupinach OPaNO 24 ho-
din po SC.

Srovnani poctu pridavnych analgetickych po-
Zadavkil (AAR) ve skupinach OP a NO 24 hodin po
SC vintervalech 1-12 hod. a 12-24 hod. pooperacné
av celém sledovaném obdobi (1-24 hod.).

Vyskyt komplikaci spojenych s 1é¢bou bolesti
v obou skupinach: hypotenze (systolicky tlak krve
pod 100 mm Hg), hypertenze (systolicky tlak krve nad
160 mm Hg), tachykardie (> 100 pulzii za minutu),
bradykardie (< 50 pulzil za minutu), hypoventilace
(méné ne7 10 dechti za minutu).

Kritéria pro zafazeni pacientky do studie

Ukonceni téhotenstvi cisaiskym fezem v cel-
kové anestezii v obdobi kvéten 2009 azZ duben 2010
(studijni obdobi); vyplnén standardni formular
,Hodnoceni poopera¢ni analgezie po cisafském
fezu*“ (obr. 1).

Kritéria pro vyfazeni pacientky ze studie

Cisatsky fez v jiné formé anestezie nez celko-
vé; neuraxialni forma analgezie po cisafském fe-
zu; nezaloZeny, eventudlné nevyplnény formular
,Hodnoceni poopera¢ni analgezie po cisarském
fezu“ (viz obr. 1),

Zaznamenavané parametry

Rodicka: vék (roky), hmotnost pfed téhotenstvim
(kg), hmotnost pfed porodem (kg), vyska (cm),
parita, gravidita, cetnost téhotenstvi.

Intenzita bolesti podle VAS v casech: 0, 1, 3, 6, 9, 12,
18, 24 hodin po SC.

Novorozenec: pohlavi, Apgar skére (1. min.,
5. min., 10. min.), pH pupecnikové krve,

Cisarsky fez: indikace k SC (akutni - ¢asny, akut-
ni, neodkladny; planovany), indikacek SCv CA.

ANESTEZIOLOGIE

Strukturovany formulaf ,, Hodnoceni pooperaé-
ni analgezie po cisafském fezu*

VSechna data byla zaznamendana oSetfuji-
cim persondlem do strukturovaného formulate
,2Hodnoceni pooperacni analgezie po cisatském
Tezu“ (viz obr. 1) nebo do zdravotnické dokumen-
tace rodicky.

Protokol 1é¢by akutni bolesti po cisafském fezu
v celkové anestezii

Neopioidni skupina (NO): kombinace paracetamolu
1000 mg (i. v. ¢i p. 0.) kazdych 8 hodin s diklofe-
nakem 100 mg supp. ¢i i. m. kazdych 12 hodin.
Prvnidavka podana pred koncem cisaiského fezu.

Opioidni skupina (OP); piritramid 3 mg/hod. i. v.
kontinudlné. Zahdjeni aplikace bezprostfedné po
piijeti na jednotku intenzivni péce.

Zdchrannd analgetickd 1écba pro obé skupiny (pocet pridav-
nych analgetickych poZadavkil, AAR): metamizol 2,5g1. v.
v pfipadé intenzity bolesti podle VAS > 4.

Monitorovani intenzity pooperaéni bolesti

K monitorovani intenzity pooperacni bolesti
byla pouZita vizualni analogova $kala (VAS),
kterad byla soucasti standardizovaného formu-
lafe (viz obr. 1). Po pouceni pacientka oznacila
na vysec¢i misto odpovidajici intenzité aktualné
vnimané pooperacni bolesti a oSetfujicim per-
sonalem byla zaznamenana hodnota v rozsahu
0 (2adna bolest) aZ 10 (agonizujici bolest). Cilem
16¢by bolesti bylo dosahnout snesitelné intenzity
bolesti VAS < 4.

Protokol celkové anestezie pro cisafsky fez

Po preoxygenaci rodi¢ky v poloze na levém polo-
boku 15° byla poddna indukéni davka thiopentalu
5mg/kgi. v. a sukcinylcholinu 1 mg/kgi. v. Zaap-
likace Sellickova hmatu byly po ndstupu nervosva-
lové blokady zajistény dychaci cesty orotrachealni
intubaci. Anestezie byla udrZovana sevofluranem
(do1 MAC) a oxidem dusnym (do 50 %). Po pfestfi-
Zeni pupecniku byl podan sufentanil 15-25 pugi. v.
apodano cis-atrakurium 0,08 mg/kg nebo vekuro-
nium 0,05mg/kg i. v. V pfipadé znamek rezidudlni
kurarizace byl na konci anestezie proveden zvrat
nervosvalové blokady neostigminem 0,03 mg/kg
i. v, aatropinem 0,01 mg/kgi. v.

Statisticka analyza

Popisna statistika kvantitativnich proménnych
byla provedena pomoci aritmetického priiméru,
smeérodatné odchylky, medidnu a mezikvartilové-
ho rozpéti (MS Excel 2010, Microsoft, USA). Pro jed-
norozmérné komparativni analyzy kvantitativnich
proménnych byly pouZity dvouvybérové t-testy,
a to pii normalnim rozdéleni hodnot, shodnosti
rozptylti a mnozstvi odlehlych hodnot (vék, hmot-
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Tab.1 Charakteristika obou souboril rodi¢ek s neopioidni analgezii (NO, n = 120) a opioidni analgezii (OP, n = 40) po cisafském fezu
PARAMETR (o) oP p

AVG SD MED IQR AVG SD MED IGR

Veék 30,00 4,364 30,00 6,00 31,667 4,067 31,000 6,500 |p<005"
[roky]
Vyska 166,175 7,156 168,000 10,500 164,846 5,045 164,000 6,000 0,204
[cm]
Hmotnost 66,208 12,496 65,000 18,000 69,359 15,767 65,000 20,500 0,203
[kal
Hmotnost pred SC [kgl | 79,683 15,231 77,000 18,500 81,282 16,028 77,000 25,000 0,575
BMI (hmotnost pred 28,872 5363 27,929 5,965 29,895 5,639 29,667 8408 0,308
téhotenstvim) [kg . m?]
Parita 1,417 0,616 1,000 1,000 1,769 0,842 2,000 1,000 | p<0,01"
Gravidita 1,800 0,949 2,000 1,000 2,436 1,586 2,000 2,000 |p<0,05"
Cetnost téhotenstvi 1,025 0,157 1,000 0,000 1,179 0,451 1,000 0,000 |p<0,01*
pH 7,266 0,100 7,290 0,095 7,239 0,094 7,240 0,133 0,259
Apgar skore 1. minuta 8,067 1828 9,000 2,000 8,000 2283 9,000 1,000 0,630
Apgar skore 5. minuta 8,857 1,145 9,000 2,000 9,303 1,759 10,000 1,000 | p<o0,01*
Apgar skore 10. minuta 9,415 0,743 10,000 1,000 9394 1,749 10,000 1,000 0,151
AVG - prmér, SD - smérodatna odchylka, MED - median, IQR - mezikvartilové rozpéti,
p - hladina vy tatisticky vy rozdily mezi soubory jsou tuénou a
Tab.2 Zastoupeni pohlavi novorozence v opioidni (OP) a neopioidni (NO) skupiné

NO

Pohlavi novorozence

(p = 0,854) absolutni ¢etnost relativni éetnost absolutni Eetnost relativni Eetnost
Muz 68 56,7 % 22 55,0 %
Zena 52 433 % 18 45,0 %
Celkem 120 100,0 % 40 100,0 %

p - hladina vyznamnosti

Tab.3 Indikace k cisafskému fezu v neopioidni skupiné (NO) a opioidni skupiné (OP)

Indikace CA \[e] oP

(p = 0,361) absolutni Eetnost relativni éetnost absolutni etnost relativni ¢etnost
Planovany 36 30,0 % 9 225 %
Akutni (Casny, akutni, 84 70,0 % 3] 77,5 %
neodkladny)

Celkem 120 100,0 % 40 100,0 %

p - hladina vyznamnosti

nost, hmotnost pfed SC, BMI, pH pupecnikové
krve). U ostatnich hodnocenych parametri byl
pouzit neparametricky dvouvybérovy Wilcoxoniiv
test (vySka, parita, gravidita, Cetnost téhotenstvi).
U kategoridlnich proménnych (elektivni/akutni
SC, indikace CA, pohlavi novorozence) byla hodno-
cena homogenita obou vybérii pomoci Pearsonova
chi-kvadrat testu. Mira bolesti hodnocena na §kale
VAS nevykazuje ve vSech casovych intervalech
normalni rozdéleni, a proto byl pro jednorozmérna
srovnavani pouZzit neparametricky dvouvybérovy
Wilcoxontv test. Pro analyzu poctu AAR byla se-
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stavena kontingend¢ni tabulka ukazujici absolutni
arelativnicetnosti vyskytu jednotlivych a vicecet-
nych pozadavkil. Testovani shodnosti medianii po-
¢t AAR bylo provadéno pomoci neparametrického
dvouvybérového Wilcoxonova testu. Statistické
vypocty a testovani byly provedeny v prostfedi
software MATLAB (Mathworks Inc., USA).

VYSLEDKY
Studie probéhla v obdobi kvéten 2009 aZ duben
2010. Do neopioidniskupiny bylo zafazeno 120 pa-
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Krabicovy graf oznacuje median, 1. a 3. kvartil. Mimo hranice krabicového grafu jsou cerchovanou éarou ohraniceny neodlehlé
hodnoty. Odlehlé hodnoty jsou oznaceny kFizky.

Tab.4 Indikace k celkové anestezii u cisafskému fezu v opioidni (OP) a neopioidni (NO) skupiné

Indikace CA NO

(p = 0,487) absolutni Eetnost relativni éetnost absolutni Eetnost relativni éetnost
Casova urgence 58 483 % 25 625%
Odmitnuti neuraxialni 40 334 % 10 25,0 %
blokady rodickou

Neurologicka indikace 9 75% 2 5.0 %

Jiné 13 10,8 % % 7,5%
Celkem 120 100,0 % 40 100,0 %

p - hladina vyznamnosti

cientek (NO, n = 120), do opioidni skupiny bylo
zafazeno 40 pacientek (OP, n = 40).

Demografické parametry souborii
Vyhodnoceni demografickych parametrii
opioidni (OP) i neopioidni (NO) skupiny (rodicka,
novorozenec, poporodni adaptace novorozence)
véetné jejich srovnani je uvedeno v tabulkach 1
a 2. Srovnaniindikaci k cisafskému fezu (akutni,
elektivni) v obou skupinach je uvedeno v tabulce 3.
Indikacek celkové anestezii u cisafského fezu jsou

véetné srovnani mezi obéma skupinami uvedeny
v tabulce 4.

Vyhodnoceni primarnich cilii

Median VAS skére v prvni hodiné po cisafském
fezu v OP skupiné byl 3,5, v NO skupiné 3, 5. Rozdil
nebyl statisticky vyznamny (p = 0,553). V obdobi
1-12 hodin po cisafském fezu byl median VAS v OP
skupiné 2,0 a v NO skupiné 3,5 (p < 0,001) a mezi
12. a 24, hodinouv OP skupiné1,5a v NO skupiné
3,0 (p < 0,001). V obdobi 0-24 hod. pooperacné
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Tab.5 Srovnani intenzity bolesti ve sledovanych intervalech po cisafském fezu v opioidni (OP) a neopioidni (NO) skupiné

Indikace CA 0-1[h] 1-12 [h] 12-4 [h] 0-24 [h]

(p =0,487) MED IR MED IGR MED IQR MED IQR

NO (n=120) 3,500 1500 3,500 1250 3,000 1,000 3,000 1,500
OP (n = 40) 3,500 1,875 2,00 0,938 1500 1,000 2,000 1,500
Wilcoxon p p = 0553 p<0,001r* p <0,001* p <0,001*

MED - median, IQR - mezikvartilové rozpéti, VAS - Visual Analogue Scale,
p - hladina vy statisticky vy

¢ rozdily mezi soubory jsou oznaceny tuénou kurzivou a hvézdi¢kou

Tab.6 Srovnani ¢etnosti pfidavnych analgetickych pozadavkd (AAR) v opioidni (OP) a neopioidni (NO) skupiné

NO:12-24 OP: 12-24 NO: 1-24

absolutni| relativni [absolutni| relativni |absolutni| relativni [absolutni| relativni | absolutni| relativni |absolutni| relativni
cetnost | Cetnost | cetnost | cetnost | ¢etnost | €etnost | cetnost | €etnost | cetnost | €etnost | cetnost | Eetnost

0 17 14.2 % 37 923 % 24 200 % 35 87.2% 7 58 % 33 825 %

1 47 392 % 3 7.7 % 54 45,0 % 3 7.7 % 16 13,3 % 4 10,0 %

2 40 333% 0 0.0 % 36 30,0 % 2 5.1% 31 258% 3 75%

3avice 16 13,3% 0 0,0 % 6 50% 0 0,0% 66 551 % 0 0,0 %

Wilcoxon p p <0,001* p <0,001* p <0,001"
Celkem 120 [1000%] 40 [w000%| 120 Jwo0%]| 40 [1000%| 120 [i000%] 40 [1000%
p - hladina vy sti, y rozdily mezi soubory jsou oznaceny tuénou kurzivou a hvézdickou

Tab.7 Sumarizace poctu AAR v neopioidni (NO) a opioidni (OP) sku

NO: 1-12

OP:1-12

piné

NO: 12-24 OP:12-24 NO: 1-24 OP:1-24

176

Absolutni potet AAR

146 322

Relativni pocet AAR na jednu 0,08

rodicku ve 12h intervalu

147

122 0,18 1,34

AAR - pfidavny analgeticky pozadavek

byl median VAS v OP skupiné 2,0 a v NO skupiné
3,0 (p < 0,001). Vysledky statistické analyzy jsou
uvedeny v tabulce 5. Priibéh intenzity pooperac¢ni
bolesti podle VAS v jednotlivych hodnocenych
casovych intervalech a skupinach je zndzornén
na obrazku 2.

Vyhodnoceni sekundarnich cilii
Vyskyt hodnot Visual Analogue Scale nad4

Vobdobil-12 hodin po cisafském fezu bylov NO
skupiné zaznamenano 27,5% hodnot VAS > 4, v OP
skupiné tobylo2,5 % hodnot (p < 0,001). V dalsich
dvanacti hodinach byla hodnota VAS > 4 v NO sku-
piné zaznamendana v 10 % pfipadii, v OP skupiné
nebyla zaznamendna zadna (p < 0,001).
Pridavné analgetické poZadavky

Absolutni a relativni ¢etnost ptidavnych anal-
getickych poZadavkil v jednotlivych skupinach
(OP, NO) vCetné jejich srovnani je uvedena v ta-
bulce 6. Sumarizace poctu pozadavki a jejich vzta-
Zeni k jedné rodicce a sledovanym pooperacnim

2014,25, &1

intervaliim (1-12 hod., 12-24 hod.) je prezentovana
v tabulce 7.
Komplikace spojené s 1écbou bolesti

V priibéhu studie nebyly zaznamenany kom-
plikace spojené s podanim opioidni ¢i neopioidni
analgezie.

DISKUSE

V dobé vzniku této studie nam nebyla zndma
prace primo srovnavajici kombinaci neopioidni
a opioidni analgezie po cisafském fezu v celkové
anestezii. Na vyhodnost kombinace tramadolu
nebo paracetamolu s diklofenakem v 1écbé po-
operacni bolesti po cisafském fezu v subarach-
noidalni anestezii upozornila studie Mitry et al.
[10]. Vysvétleni ti¢innosti kombinace neopioidnich
analgetik 1ze hledat ve studii Mirandy a spolupra-
covniki, ktera prokazala supraaditivni i¢inek pii
kombinaci vice neopioidnich analgetik s odliSnym
mechanismem ucinku [11].



Vyhodou prezentované studie je homogenita
sledovanych skupin rodicek. Rozdily mezi obéma
skupinami nebyly zjiStény ve vysce, hmotnosti
aBMI (viz tab. 1). Rozdil také nebyl nalezen v indi-
kacnich kritériich cisafského fezu, kdy se potvrdi-
lo, Ze celkova anestezie byla preferenc¢né pouzivana
pro akutni indikace cisafského fezu. Anesteziolog
se pro nirozhodl vétSinou z dlivodu ¢asové urgence
¢i pfi odmitnuti neuraxidlni blokady rodickou,
coZ jev souladu s dfive publikovanymi daty (3, 6].
Rozdil nebyl nalezen ani v mife poporodni adapta-
ce novorozence, a to i pfes statisticky vyznamnou
rozdilnost mediana Apgar skdre v 5. minuté, ktera
vSak byla klinicky nevyznamnda. Parametry, ve
kterych byly nalezeny statisticky vyznamné rozdily
(vék rodicky, parita, gravidita, cetnost téhoten-
stvi), jsme nevyhodnotili jako Klinicky vjznamné
(viz tab. 1).

Naproti tomu limitaci studie by mohla byt riz-
na velikost obou studijnich skupin, ktera byla
zplisobena omezenou kapacitou jednotky inten-
zivni péce gynekologicko-porodnické kliniky, na
které bylo moZno podavat opioidni analgezii konti-
nualné a kterd nebyla preferencné vyhrazena jen
pro pacientky po cisafském fezu.

Za dal$iomezeni studie by mohlo byt povazova-
no méfeniintenzity bolesti pouze v klidu, zatimco
nékteré jiné studie udavaji i bolest pfi chtizi [12].
Je tu nicméné opravnény predpoklad, Ze ma-li
pacientka pooperacni bolest vklidu, nebude chii-
ze tlevou [10]. Na naSem pracovisti je dodrzovan
prvnich 12 hodin po cisaiském fezu klid na lizku,
proto nucena vertikalizace pacientky jen z divodu
meéfeni intenzity bolesti nebyla povaZzovana z etic-
kého pohledu za pfijatelnou.

Podle nékterych studii je vyskyt stfedni bolesti
po SC (VAS 4-6) odhadovan na 50-70 % [13]. Vyskyt
vnasi studii byl mnohem nizsi (0-2,5 % v OP sku-
piné, 10-27,5 % v NO skupiné). Tuto skutecnost 1ze
vysvétlit kontinudlnim (OP skupina) ¢i casovanym
(NO skupina) podavanim analgetik v poopera¢nim
obdobi, které je oproti podani na vyzadani pfi jiz
pocitované bolesti doporucovano pro vyssi ucin-
nost [14].

Z pfedloZenych vysledkl vyplyva, Ze pooperac-
ni analgezie v prvni hodiné bylo dosaZeno spisSe
presahem tcinku 1ékt podanych pfi celkové ane-
stezii, protozZe v prvni hodiné nebyl zjiStén rozdil
v intenzité bolesti mezi skupinami ve srovnani
sdal$im priibéhem pooperacniho obdobi. Nejvyssi
intenzita bolesti byla u rodicek v obou skupinach
zjiSténa v1.-12. hodiné po opera¢nim vykonu, kdy
byl zaroveri nejvyssi pocet pozadavkil na pfidav-
nou analgezii a nejvyssi vyskyt méfeni VAS > 4,
V dalSich 12 hodinéch se intenzita bolesti sniZila
a s niklesl i pocet vyskytu méfeni s VAS > 4 v obou
skupinach, v OP skupiné dokonce nebyl zazna-
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menan zadny. Stejné tak klesl pocet pfidavnych
analgetickych poZadavkl. Pokud byla v nékterém
sledovaném parametru jasné patrna vyssi analge-
ticka ucinnost opioidni analgezie, bylo to pravé
v poctu piidavnych analgetickych poZzadavki (viz
tab. 6). Po korekci (na jednu rodic¢ku a sledovany
Casovy interval) byl rozdil mezi skupinami vice
nez desetinasobny a dokladuje skutecnost, Ze ani
dvojkombinace neopioidnich analgetik nemusi
poskytovat dostatecnou tilevu od bolesti po cisat-
ském fezu v celkové anestezii (viz tab. 7). Dale je
patrné, Ze v prvnich 24 hodindch pooperac¢né tlu-
mil piritramid vyznamné lépe pooperacni bolesti
ve srovnani s ¢isté neopioidni analgezii.

Piritramid je béZné uzivan k tlumeni stfedni
az silné pooperacénibolesti. NeZadouci u¢inky pri
vys§ich davkach jsou podobné jako u ostatnich
opioidli. Zvolené davkovani (3 mg/ hod. i. v.)
nevedlo u pacientek k vyskytu dechového utlumu
ani k dal$im opioidnim neZadoucim u¢inkim.
Rigidni davka byla zvolena pro jednoduchou pti-
pravu k podani. Z divodu minimalizace vyskytu
nezadoucich ucinki opioidl a vys$si bezpecnosti
nebylo v metodice mozné navySeni davky opioidu
a vyssi bolestivost byla feSena i v opioidni skupi-
né podanim neopioidni analgezie (metamizol)
s pfedpokladem opioidSetficiho efektu a sniZeni
intenzity bolesti [15]. Pfepocet davky piritramidu
na aktualni ¢i idedlni predikovanou hmotnost by
mohl vést k vétsi individualizaci 16¢by bolesti,
v soucasné dobé vsak neni tento zptisob davko-
vani podpofen dostupnymi studiemi ani klinic-
kou praxi. I vysledky nasi studie spiSe podporuji
fixni zplisob davkovani vzhledem k minimalni-
mu poctu pridavnych analgetickych poZadavki
rodicek v pribéhu prvnich 24 hodin pooperacné
(viz tab. 7), dobré kontrole bolesti (viz obr. 2) a ab-
senci nezadoucich u¢inki spojenych s podanim
opioidu. Kontinudlni aplikace navic nevyzZaduje
nakup PCA (Patient Controlled Analgesia) pump,
jichZ je na ceskych pracovistich nedostatek a by-
vaji vyhrazeny k 16¢bé pooperacni bolesti u vykont
s predpokladanou vysokou pooperacni bolesti
(3, 12, 14]. PCA rezim podani opioidu na druhou
stranu vede k vysoké tcinnosti a spokojenosti
u pacientek [16].

Obava z prestupu analgetik do matefského
mléka je jisté na misté, avsak v bezprostfednim
pooperaé¢nim obdobi, kdy se teprve kojeni rozbiha,
jsou expozi¢nidavky malé [17]. Vét§ina doporuceni
ovyvarovani se neopioidnim analgetikiim, zejmé-
na ze skupiny nesteroidnich antiflogistik (NSAID),
v peripartalnim obdobi je v souvislosti s predcas-
nym uzavérem ductus arteriosus a vznikem plicni
hypertenze plodu, eventuadlneé z vyvolani tokolyzy
inhibici cyklooxygendazy a je tedy zaméfena na
predporodni obdobi [18].
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Néktefi autofi se dale u neopioidnich analgetik
obavajinezidoucich gastrointestindlnich a krvaci-
vych G¢inkl, avsak jejich vyskyt pii kratkodobém
uzivani neni podpofen jasnymi diikazy. Absence
krvacivych a gastrointestindlnich nezadoucich
acinki v této studii miiZe byt zplisobena jejich
kratkodobym podavanim jen v poopera¢nim ob-
dobi, coZ je podpofeno i vysledky jinych studii
(10, 13].

Cilem této studie bylo pfedevsim prospektivni
srovnani dvou pooperacnich analgetickych rezi-
mu zaloZenych na ¢asovaném ¢i kontinualnim
podani analgetik s moZnou reakci na bolest vyssi
intenzity. V Ceské republice je Eetnost podani cel-
kové anestezie u cisaiského fezu (i planovaného)
oproti jinym zemim stale velmi vyznamna [3],
proto mohou byt vysledky studie pfinosem pro
Klinickou praxi tam, kde neni mozZné pooperacné
pouzit techniky regionalni analgezie.

ZAVER
Vobou studijnich skupinach jsme dosahli v prv-
nich 24 hodinach po cisatském fezu dostatecného

analgetického efektu s vy$si i¢innosti kontinualni
opioidni analgezie piritramidem.
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8. Seznam zkratek

APS Acute Pain Service — alegeziologicka sluzba pro akutni bolest

ARO Anesteziologicko-resuscita¢ni oddéleni

ASA American Society of Anesthesiologists — Anesteziologicka spole¢nost USA
BiPAP Bilevel Positive Airway Pressure — rezim umé¢lé plicni ventilace

CEMACH  Confidental Enquries of Mother and Child — britsky registr peripartalni péce
CSE Combined Spinal Epidural — kombinovana subarachnoidalni epiduralni
CSARIM Ceska spole¢nost anesteziologie, resuscitace a intenzivni mediciny CLS JEP
ESPAA Expertni skupina pro porodnickou anestezii a analgezii pti CSARIM

FDA Food and Drug Administration — regulaéni ufad pro 1é¢iva v USA

FN Brno Fakultni nemocnice Brno

FN USA Fakultni nemocnice u svaté Anny v Brné

FRC Funk¢ni rezidualni kapacita

JCI Joint Commission International

MAC Minimalni alveolarni koncentrace

OBAAMA-CZ OBstetric Anaesthesia and Analgesia Month Attributes in Czech —

projekt mésiéniho sledovani anesteziologické praxe v peripartalnim obdobi v Ceské republice

OBAAMA-INT

OBstetric Anaesthesia and Analgesia Month Attributes Intenrational —

projekt mésiéniho sledovani anesteziologické praxe v peripartdlnim obdobi v Ceské a

Slovenské republice

ov
PCA
PCAPS
PCEA

analgezie

Organizacni vybor
Patient Controlled Analgesia — pacientem kontrolovana analgezie
Post Caesarean Acute Pain Service — algeziologicka sluzba po cisafském fezu

Patient Controlled Epidural Analgesia — pacientem kontrolovana epiduralni
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PCINA Patient Controlled Intranasal Analgesia — pacientem kontrolovana intranazalni

analgezie
PV Programovy vybor
rPCA Remifentanil Patient Controlled Analgesia — pacientem kontrolovana analgezie

remifentanilem

RocSuglO  Rocuronium and Sugammadex in Obstetrics

RSI Rapid Sequence Induction — bleskovy uvod do celkové anestezie

SC Sectio Caesarea — cisaisky fez

SPAA Sekce porodnické anestezie a analgezie CSARIM CLS JEP

SPC Souhrnna informace o 1é¢ivém piipravku

TOF Train of Four — relaxometricky test hloubky odeznivajici nervosvalové blokady
VAS Visual Analogue Scale — vizualni analogova skala

VCI Vena Cava Inferior — dolni duta zila

vV Védecky vybor

WHO Svétova zdravotnicka organizace
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